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CHUONG TRINH MO DUN
Tén mo6 dun: Dién tir tuong tu
Ma mo dun: 11
Thoi gian thwe hién mo dun: 60 gio; (LT: 20 gio; TH: 36 gio; KT: 4 gio)
I. Vi tri, tinh chat ciia mé dun
- Vi tri:

Mbén hoc dugce b tri day sau khi hoc xong cac mon co ban nhu linh ki¢n dién
tu, do luong dién tu...

- Tinh chét

La mén hoc bat budc.

II. Muc ti€u cia mo dun:
- Kién thic:

Trinh bay dugoc nguyén 1y hoat ddng, cong dung cia cdc mach di¢n dung vi
mach tuong tu.

Giai thich dugc cac so do ung dung vi mach tuong tu trong thuc té
- Vé k¥ ning:

Phéan tich dugc cac nguyén nhan hu hong trén mach tmg dung dung vi mach
tuong tu.

Kiém tra, thay thé duoc cac linh kién hu hong trén cac mach dién tir dung vi
mach tuong tu.

-Vé nang luc tu chu va trach nhiém:

Reén luyén cho hoc sinh thai d¢ nghiém thc, ti mi, chinh x&c trong thuc hi¢n
cong viéc.

C6 tac phong cong nghiép, ¥ thic to chtc ky ludt, kha ning lam viéc doc 1ap
cling nhu phoi hop 1am viéc nhom trong qua trinh san xuat.

III. N¢i dung mé dun:

1. Noi dung tong quat va phan bd thoi gian



STT Thoi gian ( gio)
Tén chwong,muc Tong | Ly Tfu.rc Kiém tr? :
) thuyét l{?nl: (LT hoge
Bai tap TH)
1 Khuéch dai thut toan 2 2
Khai niém
CAu trac chung cta ho IC khuéch
dai thudt toan thong dung
2 Ung dung ctua khuéch dai thuat | 20 6 13 1
toan
Mach khuéch dai dao 0,5 1
Mach khuéch dai khong dao 0,5 1
Mach cong 0,5 2
Mach trur 0,5 1
Mach nhan 0,5 1
Mach chia 0,5 1
Mach khuéch dai vi sai 05 |2
Mach vi phan 1 2
Mach tich phan 0,5 2
Mach logarit 1 2
3 Mach dao dong 10 4 5 1
Mach dao dong sin 1 1
Dao dong khong sin 1 2
Céac mach tao song dac biét 2 2
4 Mach nguédn 10 3 6 1
Mach ngudn dung IC 6n ap 1 3
Céac mach tng dung 2 3
5 Céc vi mach tuong tu thong 18 5 12 1
dung
Vimach dinh thoi 1 3
Vi mach cong suat 4m tan 2 3
Vimach tao ham 1 3
Vimach ghi - phat 4m tan 1 3
Cong 60 20 36 4




Bail
Khuéch dai thuit toan
Muc tiéu

- Trinh bay dugc nguyén ly ciu tao, cac dic tinh co ban caa khuéch dai thuét
toan

- Nhéan dang duoc cac loai IC khuéch dai thuat toan thong dung trong thuc té
- Tich cuc, chu dong va sang tao trong hoc tap

1.1. Khai niém.

-lil'::bal.

OFFSET o e
L G
_E'h N _\\ HUL

b >—vou QTN P
+\ In T"'/ I 4] a e GUTRUT

e OFFSET
= NULL

Vs.

a b c

Hinh 1.1a la ky hiéu cua KPTT :

Khuéch dai thuét toan (KDTT) ngay nay dugc san xuit dudi dang cac IC
tuong tu (analog). Co tir "thuat toan" vi 1an dau tién ché tao ra chiing ngudi ta sir
dung ching trong cac may dién toan. Do su ra doi cta khuéch dai thuat toan ma
cac mach td hop analog da chiém mot vai tro quan trong trong k¥ thuat mach di¢n
tr. Trudc day chua c6 khuéch dai thuat toan thi da ton tai v sd cac mach chirc
ning khic nhau. Ngay nay, nho su ra doi ciia khuéceh dai thuét toan s6 lugng d6 da
giam xudng mot cach dang ké vi c6 thé dung khuéch dai thuat toan dé thuc hién cac
chtrc nang khac nhau nho mach hoi tiép ngoai thich hop. Trong nhiéu truong hop
dung khuéch dai thuat toan c6 thé tao ham don gian hon, chinh xdc hon va gia
thanh ré hon cic mach khuéch dai roi rac (duoc lép béng cac linh kién ro1 ) . Ta
hiéu khuéch dai thuét toan nhu mot bo khuéch dai Iy tudong : c6 hé s6 khuéch dai
dién 4p vo cung lon K — oo, dai tan s6 lam viéc tir 0— oo, trd khang vao cuc l6n
Zv — oo, tré khang ra cuc nhé Zr — 0, c¢6 hai dau vao va mot dau ra. Thuc té nguoi
ta ché tao ra KDTT c6 cac tham sb gan duogc Iy tudng.
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KBbVS
+ O— KDVS déi B L'hlugff:n tr Lip [JKhuéchda Téng day
Vin “};1” doi ximg | |Emitter va Emitter kéova p=——Ov;
. B sang khonged dich mire chung mach bu
d6i ximg

KDTT ngay nay c6 thé dugce ché tao nhu mot IC hodc nam trong mot phan
cua IC da chirc nang .

Tén goi, khuéch dai thuat toan trudc day dung dé chi mét loai mach dién
duoc st dung trong may tinh twong tw, nhiém vu mach ndy nham thuc hién céac
phép tinh nhu: Cong, trir, vi phan, tich phan ...Khuéch dai thuat toan duoc viét tat
12 OPs hodc op-amp. Hién nay, nguoi ta san xuat khuéch dai thuat toan dua trén k¥
thuat mach don tinh thé va duoc ung dung rong rai trong k¥ thuat tuong tu.

Dién 4p mot chiéu cung cip cho khuéch dai thuat toan 1a dién ap ddi xtmg +
VS, thong thuong trong so d6 mach khong vé cac chan cung cap dién ap nay. Tuy
nhién, trong cac ung dung khuéch dai tin hiéu xoay chiéu c6 thé str dung ngudn
cép dién don cuc nhu + VS hoac — VS so vo1 masse.

Khuéch dai thuat toan co hai ngd vao ky hi¢u 1a +Vin con dugc goi 1a ngd vao
khong ddo hodc ngd vao P (positive) va ngd vao -Vin con goi 1a ngd vao ddo hoac
ngd vao N(negative) nhu & hinh 1.1. Tin hi¢u & ngd vao khong ddo cung pha voi
tin hi€u ra va tin hi€u & ngd vao ddo thi ngugc pha véi tin hi€u ngd ra

bién ap mot chiéu cung cép cho khuéch dai thuat toan la dién ap doi xirng +
UB, thong thudng trong so dd mach khong v& cac chan cung cap dién ap nay. Tuy
nhién, trong cac tmg dung khuéch dai tin hiéu xoay chiéu c6 thé st dung ngudn
cép dién doncuc nhu + UB hoac — UB so vo1 masse.

Khuéch dai  thuat toan ¢ hai ngd vao ky hiéu 1a E+ con dugc goi 1a ngd vao
khong ddo hodc ngd vao P (positive) va ngd vao E- con goi la ngd vao ddo hoac
ngd vao N(negative) nhu & hinh 1.1. Tin hiéu & ngd vao khong ddo cung pha véi
tin hi€u ra va tin hiéu 6 ngd vao ddo thi ngugc pha vé1 tin hiéu ngo ra

bdc tinh cua opamp

Ky hi€u ngd ra 1a A, thong thudng mot vi mach khuéch dai thuat toan co tbi
thiéu 5 chén ra d6 1a: 2 chan tin hiéu vao, mot chan tin hiéu ra va 2 chan cép dién
mot chiéu, trong bang duodi day trinh bay dac tinh cua mot khuéch dai thuat toan
Iy tuong so sanh voi khuéch dai thuét toan thuc té. Hién nay hé s6 khuéch dai
mach hd VO va dién tré ngd vao re cua khuéch dai thuét toan thuc té cling rat gén
v&1 cac gia tri Iy tudng.



BPac tinh op-amp ly twéng op-amp thwc té
Jxa

Hé sb khuéch dai mach hé V::U— Vo =0 V= 20. 10%...100. 10°
D
Dién tré ngd vao re = ,rll.l.ln e =0 02 re=10°0..10"" Q2
E

. X X AU

Diéntré ngdéra ra = - ra=00 ra = 30 Q.1 KQ2
Al s

Anh hwdng nhiét dd AU = (3) khéng anh hwdng - 50°C..+75°C
Dai théng B=wxHz Tay theo V: 10°..10" Hz
Pham vi diéu khién U, = f(Ug) —0... + O - Ug..+ Ug

1.2. Céu tric ciia ho IC khuéch dai thuit toian thong dung.

1.2.1. Ciu triic mach dién

Khuéch dai gom nhiéu tang khuéch dai ghép truc tiép voi nhau va duoc
ché tao dudi dang mot vi mach, céc t'?mg nay dugc chia thanh 3 khdi co ban nhu
sau:

Khoi ngd vao.
Khoi khuéch dai dién ap.

Khoi ngo ra.

] 1 ' ]
1 1 1
E— — —_— - . . 1 = -
: khéi vao H khdi khuéch dai I khéi ra( khuéch !
A . - —— . . 1 . i b | e A
- ] { khuech dai vi sai 1 dién ap H dai cong suat ) 1
+ =1 1 1
i 1 H i
e o — e ———————— TP —— J
- 4-\
ol -~
"0 Ly

N J IS o
£

Hinh 1.2. Cau triicchung cua ho IC khuéch dai thudt toan

Sb lugng transistor, dién trd trong cac loai khuéch dai thuat toan khac nhau
thuong khong gidng nhau. Trong thuc té sit dung chi cAn quan tdm dén khéi vao va
khéi ra cta khuéch dai thuat toan. Hinh 1.2 trinh by c4u tao ctia vi mach pA709
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Khéi vao 13 moét khuéch dai vi sai BIT gém hai transistor rap theo kiéu
khuéch dai cuc phat chung, hai transistor nay c6 thé dung loai transistor trudng
nham tang dién tré ngd vao re cua mach, dé han ché muc dién ap vao vi sai gitra
E+ va E- khong qua 16n, & mét vai loai khuéch dai thuat toan c6 dit cac diode song
song nguoc chiéu nhau & hai ngd vao nay.

Tiép theo khdi vao 1a khdi khuéch dai dién 4p ciing gdm mot hodc nhiéu tang
khuéch dai vi sai tuy theo timg loai khuéch dai thuat toan, tin hiéu ra cua khéi nay
s& diéu khién khoi khuéch dai cong suét ¢ ngd ra.

CAu tao khdi ra co thé 123 mot mach khuéch dai don v6i cuc thu dé ho (open
collector), nhung thong dung nhit 1a mot mach khuéch dai diy-kéo (push pull) tai
cuc phat nham muc dich giam dién trd ngd ra va nang cao bién d6 dién ap ra. Hinh
1.3 trinh bay hai dang cdu tao ngd ra ctia khuéch dai thuat toan.

o » o + B : +UB

N

] Rioad

£ O A

|

—_—

o  S— ]!

a. Ngé ra ddy kéo b. Ngé ra ciec thu dé ho
Hinh 1.3 Cdu tao hai mach ngo ra
Dbi v6i loai ngd ra khuéch dai  ddy kéo, dién tro ra ra vao khoang tir 30 Q
dén 100 Q va dong tai 16n nhat tuy theo timg loai mach c6 thé tir 10 mA dén 25
mA con dong tai cualoai cuc thu dé ho khoang 70 mA. Hién nay, cidc vi mach
khuéch dai thuat toan déu duoc ché tao voi ngd ra c¢6 kha nang tu bdo vé nga“'m

mach.

So d6 mach dién ctua IC khuéch dai thuét toan 741

8
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Can bing |
Hinh 1.4. So d6 khuéch dai thudt todn

khang

Tang thir nhat 13 ting khuéch dai vi sai ddi xtng trén T1 va T2. Pé ting trd
khang vaochon dong colecto va emitter ciia ching nho, sao cho hd dan truyén dat
nhd. Co thé thay T1 va T2 bang transistor truong dé ting trd khang vao T3, T4,
R3, R4, va R5 tao thanh ngudn dong (¢ diy T4 mac thanh di6t dé bu nhiét )

Tang tht hai 13 khuéch dai vi sai diu vao ddi xtmg, dau ra khong ddi xtng:
emitter cua chung cling ddu vao ngudn dong T3. Tang ndy c6 hé sb khuéch dai
dién ap lon.

Tang thtr ba 1a ting ra khuéch dai day kéo T9 — T10 méc colecto chung, cho
hé sé khuéch dai cong sudt 10n, tré khang ra nho.

Giita tang thir hai va tang ra la ting dém T7, T8 nham phéi hop tro khang giita
ching va ddm bao dich muc dién ap. & day T7 1a mach 1ap emitter, tin hi¢u 1§y ra
trén mot phan cta tai 1a R9 va tré khang vao cua T8 . Tang T8 mic emitter chung.
Chon R9 thich hop va dong qua né thich hop s& tao dugc maot nguon dong dua
vao base cua T8 s& cho mirc dién ap mot chiéu thich hop ¢ base cia T9 va T10 dé
dam bao co dién ap ra bang 0 khi khong co tin hiéu vao . Mach ngoai mac thém
R10, C1, C2 dé chong tu kich.

1.2.2. Thong s6 va hinh dang bén ngoai

Tuy theo linh vuc Ung dung, khuéch da thuat toan duoc ché tao v&i céc
thong s6 va hinh déng cua vo phu hop, hinh 1.5 trinh bay cac théng sb gidi han va
dinh muc caa mdt s6 loai khuéch dai thuat toan dién hinh.
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BJT JFET
Thona sb Ky hisy | 1BA221 | TAA521
9 yheu | 1Ba741 | TAA709 | TAA761 | LF355 | LF357
Gioihan Usmex |+18V |18V |18V |18V [+18V
Dignap ngudn Upmax |30V |£5V £18V |30V |+30V
Dién ap vao vi sai t - 58 0.p . 0
Thei gian ngén mach z 0 0 =00 0 g
Nhigt d6 cho phép Gumax 150°C 150°C 150°C 100°%C | 100°C
m';'f;_ﬁéi(fugmga) Resu 120K/ | 120KIW | 120K/W | 175K/ | 175K/W
Me:!Ch-Vé Risc 80K/W S80K/W 80K/W - -
Pinh mirc
Us=+15V
9, = 25°C
. Vo 100 dB | 93 dB 85dB | 80dB |80 dB
SSKB ml?‘Ch ho Ug +6mV |x2mV | £6mV | +3mV |+3mV
ng:?ﬁa;h G g0dB |90 dB 79 dB 100 dB | 100 dB
Dién tré v e 2 MQ 260 KQ | 200KQ | 100 | 107 0
Ien tro' ngo vao le 80nA |300nA |500nA | 30pA |30 pA
Dong dign ngo vao ra 750 150Q | op 50 W -
Bl_en tro”ngo ra N 20 mA 10 mA 70 mA 25 mA _
?9”9 ?'e_“,._nﬁo ra (max) f, 5 Hz theoRC | 10Hz | 25Hz |-
TZE zg gléotl an fr 500KHz | 5 MHz | 200KHz | 2 5\MHz | 25 MHz
Bién thién dién A Uamax +13 VWV +13V +13 V +13 VvV +13V
ién t |_en: lgn ap ra UcLmax +13V +10V + 9V + 15V -
Pham vi déng pha - 12V

Hinh 1.5: Gidi han dinh mirc cua opamp

V¢ hinh dang cua vo, co loai khuéch dai thuét toan vo nhua véi tr 6, 8 cho
dén 14 chan ra hoic cling c6 loai vo béng kim loai, & hinh 1.6 trinh bay cadc dang vé

ctia mot s6 khuéch dai thuat toan thong dung.

B AN

| 1

th o =4 OO

1 - Balance, compensation
2 - Inverting input

3 - Non-inverting input

4 - VEE-

5 - Balance
G - Output

7-Vee©

8 - Compensation 2

DIP8

(Plastic Package)

D
SO8
(Plastic Micropackage)

Hinh 1.6: Cac dang vo cua mach khuéch dai thudt todn
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- Yéu cau vé danh gia
+Vé I\ thuyét: Hiéu va thuc hién dugc cac ndi dung sau
CAu tao, dic tinh cta op-amp.
Céc tng dung co ban va thong dung ctia op-amp
Giai thich so d6 khdi ciu tao cac vi mach tuong tu
+ Vé thuc hanh: C6 kha nang lam duoc
Phan tich cau trac IC
- Vé thai d¢

Can than, ti mi, chinh xac.
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Bai 2
Ung dung ciia khuéch dai thuit toan
Muc tiéu:

- Phéan tich dugc nguyén ly hoat dong cia cdc mach khuéch dai dao, mach
khuéch dai khong ddo, mach cong, mach trtr, mach nhan, mach nhan, mach chia,
mach khuéch dai vi sai, mach vi phan, mach tich phan, mach logarit dung khuéch
dai thuat toan

- Tinh todn dugc cac thong sb hoat dong cua cac mach khuéch dai thong
dung trén

- Thiét ké dugc cac mach ung dung cho mot s6 mach thong dung trén
- Kiém tra, thay thé dugc cac linh kién hu hong trén mach tmg dung trén
- Chu dong va tich cuc trong hoc tap va rén luyén

2.1. Mach khuéch dai dio

2.1.1. Nguyén ly hoat dong

Hinh 2.1. Mach khuéch dai ddo

Hé s6 khuéch dai dién ap V ctua mach duoc tinh v6i diéu kién khuéch dai
thudt toan 1a Iy tudng c6 nghia la Vo = oo va re = .

Xét tai ngd vao cua mach:
UA=UD- 12

ma: UD=0V

do d6: UA=-1U2

12



T d6 tinh duogc hé s6 khuéch dai  cia mach

_UA__Uz

V= 20— =
Ue U

Vi re = oo nén dong qua R1 bang dong qua R2. Suy ra:

L_IR_ R
U LR R
Tt cong thuc trén cho théy hé sb khuéch dai ciia mach khuéch dai dao chi phu
thudc vao cac linh kién ngoai do 1a hai dién tr& R1 va R2 va diu trur chung t6 di¢n
ap ra va di¢n ap vao nguoc pha nhau.
Vi du: Cho mach khuéch dai dao v6i UE =100 mV, UA=-2 V va Rl =10
KQ. Tim hé s6 khuéch dai V va gia trj cia R2 ?

=

Giai : V=ﬁ=i=20
Us 100mV
vk
R4

R: = V.R1=20.10KQ = 200KQ
Hinh 2.2 Trinh bay ky hi€u dién cua mach khuéch dai dao noi trén. Béang 1
tom tat cac thong sd quan trong nhat ciia mach khuéch dai ddo dung khuéch dai

thuat toan.

out

Hinh 2.2: Ky hiéu cua mach khuéch dai da

Hé sé khuéch dai dién ap Vo= _%
Pién tré ngd vao r. = R.
o . . , A4
Bién tr& ngo ra r. = ra
LS

13



Do céu tao ctia khuéch dai thuat toan gém nhiéu mach khuéch dai lién lac truc
tiép v6i nhau nén khuéch dai  thuat toan co kha nang khuéch dai mot chidu co
nghia 14 gi¢i han tan sb thdp fmin = 0 Hz va gidi han tan sd cao fmax chi vao
khoang 1KHz. Hinh 2.4 mo6 ta dap ting tan sd cia mot mach khuéch dai thuat toan.

vi
V, =10 000 ===

el kh6ng c6 héi tiép 4m

100
d

------------ sterdtastisNsRInRRTRsAARSRREES

¢6 héi tiép

10

1kHz 10kHz  100kHz IMHz  10MHz f

‘—bi—.-‘ fglﬂ fqo2
f‘l’

b2

e e e —— ——— —— ——

|t

Hinh 2.3: Pdp iing tan sé ciia opamp

Tu hinh 2.3 cho théy su phu thudc cua hé s6 khuéch dai  V theo tan sd cua
dién ap vao, trong hau hét cac ung dung khuéch dai  thuat toan ludn lam viée & ché
d6 co6 hoi tiép 4m & mach ngoai. Vi vy hé s6 khuéch dai s& giam xudng va gi6i
han tan so cao ting 1én cling c6 nghia 1a dai thong ciia mach trd nén rong hon, nhu
trong hinh 2.3 cho thay tai hé s6 khuéch dai V = 10 dai thong b2 = 1 MHz Péi véi
mdi loai khuéch dai thuéat toan déu c6 mot gia tri fT tuong Ung, giéng nhu
transistor gitra h¢ sb khuéch dai gid1 han tan sb cao va tan so cat T co quan hé
v6i nhau theo biéu thirc.

V . fmax = fT = hang s6

Vi fT khong thay d6i nén khi ting cao fmax thi phai giam hé sé khuéch dai
V Trén thuc té, duong dac tinh cua Vo khong tuyén tinh nhu ¢ hinh 2.4 ma luon
tdn tai mot sai 1éch nhat dinh, sai 1éch nay s€¢ dugc giam nho béng cac mach bu tan
sb rap thém bén ngoai thuong 1a mot dién dung hodc mdt mach RC, gia tri ciia cac
phén tir RC nay duoc cho trong s tay ctia nha san xuat.
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2.2. Mach khuéch dai khong dio

2.2.1. Nguyén ly hoat dong

Uy
vi“ N Vuut
o
VWW——W
% Ry Ry
o -

Hinh 2.6. Mach khuéch dai khong dao
Dién 4p can khuéch dai duoc dua vao ngd vao khong dao E+ va dién ap hoi
tiép 1a mot phan cua dién ap ra duoc dua vao ngd vao dao E-.Gidng nhu trong
truong hop khuéch dai dao , khuéch dai thuat toan dugc xem nhula Iy tudng,
phuong trinh dién 4p & ngd vio va ngd ra cua mach dugc viét nhu sau:

UE=UD + Ul

UA=102+ Ul

Vi UD = 0 V nén cac phuong trinh trén tré thanh
UE = Ul

UA=1U2+ Ul

Suy ra hé s6 khuéch dai V

Vo Ua _ U+ U :1+g
Ue Un U1

Vi dong dién ngd vao cua khuéch dai  thuat toan xem nhu bang 0 nén dong
qua R1va R2 bang nhau, ta co:

V=1+E
R

1

Nhan xét: Hé s khuéch dai duong va luon 16n hon 1. Do do6, tin hi€u vao va
ra déng pha nhau va gia tri ctia V chi phu thudc vao hai dién tré R1 va R2
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Uu diém ctua mach khuéch dai khong dao la dién tr¢ ngd vao cua mach rat
cao nén thuong dugc goi tén 1a mach khuéch dai do luong.

it

in th

WA——W
R, R,

Hinh 2.7. Ky hiéu mach khuéch dai khéng ddo

Vi du: Cho mach khuéch dai khong dao c6 so dd ¢ hinh 2.10 véi cac dién tro
R1 =10 KQ va R2 =200 KQ. Tim hé s6 khuéch dai V va dién ap ra khi UE = 100
mV.

Giat:

Vet oq, 20K

+—_
Ri 10KQ

Ua=V _ Ug=21 01V=21V

Nhu d3 néi & trén, dic diém cua mach la dién tro ngd vao rat 1on. Tuy nhién,
trong truong hop mach khuéch dai dao néu chon cac gia tri cua R1 va R2 mét cach
thich hop c6 thé 1am cho hé s khuéch dai nho hon 1, ¢6 nghia 1a dién 4p ra s€ nho
hon di¢n 4p vao. Bang sau day trinh bay mot sb dic tinh quan trong nhét ctia mach
khuéch dai khong ddo dung khuéch dai thuét toan

Hé s6 khuéch dai dién ap V =1+ %
.
bién tré ngd vao re = RaL
. , V
Pién trd ngo ra fa = la—
o
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2.3. Mach cong
2.3.1. Nguyén ly hoat dong ctiia mach cong
Mach khuéch dai dao co thé khuéch dai va cong nhiéu nguédn dién ap dit ¢
ngd vao. Hinh 2.9 trinh bay mot mach cdng dung khuéch dai dao vé6i hai dién ap
ngd vao (co thé nhidu hon néu can thiét). Trong trudong hop khuéch dai dao , ngd
vao E- dugc xem nhu 14 diém masse gia. Do d6 ta co quan hé sau:

lh+l=-15

Hoac

Hinh 2.10. So @6 mach cong

Suy ra gia tri cua UA

—Ua= E.UE1+E.UE2
R 2

Néu chon R1 = R2 =R, phuong trinh trén tré thanh
Rs
—Us = E.(UE‘H—UEz) =V.(Ue1+Ue2)
Két qua trén cho thay dién ap ra UA ti 16 v&i tong s cua hai dién ap vao va
V 13 hé sd khuéch dai cua mach cong, dau trir chimg t6 mach c6 goc pha ¢=

1800.Truong hop tong quat

—Us = %.UE1+R—Z.UE2+...+E3.UEn

17



Ung dung:

RS RE
u
E3 -
R3 R4 R7
Ugs
T Tk 100k

b Ug=-12V

Hinh 2.11 Mach cong co hé $6 khuéch dai thay doi duoc

Hinh 2.11 trinh bay so d6 mach cong diéu chinh duoc, véi hé sd khuéch dai
cta timg ngd vao diéu chinh duoc tir V =2 dén V = 10, dién ap ra duoc tinh nhu
sau:

Ry .UE1+—RT Uez+ Ry

Ri+R- R:+Ras’ Rs+Rs

Ues

Cac bién tré tinh chinh R2, R4 va R6 dung dé bao dam do chinh xac cua
mach, diéu kién can thiét 1a dién tro trong cua cac nguén di€n &p vao phai rat nho,
néu khong phai st dung thém & ngd vao cac mach phdi hop trd khang s& dé cap
sau. R4 chinh dién 4p offset va R8 c6 tac dung bu sai sé giy ra boi dong phan cuc
ngd vao.

2.4. Mach trur

2.4.1. Nguyén ly hoat dong ctia mach trir

Mach trir 13 su két hop gitta mach khuéch dai dao vdi mach khuéch dai do
ludong (khong dao ) hinh 2.14 trinh bay so ¢4 mach ctia mach trir
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R3

E1 o

E2

o J_ <
Hinh 2.14 So d6 mach trir

Gia str ngd vao E2 1a masse va dién ap vao dat 1én E1, theo két qua ciia mach
khuéch dai dao , ta duoc

Us =—— . Ues
R
Gia st E1 1a masse va dién ap vao dat 1én E2, theo két qua cia mach khuéch
dai khong ddo ta co

Ra
Ua=1+—.U
A +R1 £

Neéu cd hai E1 va E2 déu la ngd vao, suy ra:

Ua =1+E.UE—E.UE1

1 R
Nhu vay, dién ap ra ti I¢ vé1 hiéu sb cua 2 dién ap vao UE1 va UE2 nhung
voi hai hé s6 khuéch dai  khac nhau.
Mach duoc hiéu chinh lai béng cach gidm thanh phﬁn dién 4p vao UE2 véi

cau phan ap gdm hai dién tr& R2 va R4 (hinh 2.15). Lic nay dién 4p tai ngd vao
E+1a

Ue+ = Uea.
R:+Ra

Suy ra:

R: Rs Rs
U.ﬂ\ —1+E.m.UE2—E.UE1
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R&

Hinh 2.15 Mach trie da hiéu chinh
Chon R2 = R1; R4 = R3, phuong trinh tr¢ thanh

Ua = E.UE—&.UH
R R
Ua = %.(UH—UE‘I)
_ , , _ R
V6i hé s6 khuéch dai cuamach trela: g]

2.5. Mach nhan.
Muén thyc hién phép nhan ta suy bién tir phép cong.
Thi dy: 8x2 = 8+8
Téng quat: mxn= m+m+...+m

2.6. Mach chia
Muén thuc hién phép chia ta suy bién tir phép trir
Thi du: 8:2=4

Céc budc thyc hién: do 4x2 xem vira gan vi 8 khong?. Roi lay két qua trix
cho 8 xem phai nho hon 2 thi dung.

Tong quat: m:n=p

Céac budc thyuc hién: do pxn xem sao cho m-pxn<n suy ra p chinh 1a két qua.

= Iach Mach PR | hach so sanh Magh Eh";'n
n, pEn m-pEn m-pEn ket qua
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2.7. Mach khuéch dai vi sai

2.7.1. Giéi thiéu

Khuéch dai vi sai 1 mach khuéch dai gdm hai transistor c6 cuc phat ghép
chung, mach c6 2 ngd vao do 1a 2 cuc nén, chénh lech dién ap gitra 2 cuc nén 1a
dién &p vao vi sai, tin hi¢u ra co thé 1a don cuc (dién ap tir mot trong hai cuc thu so
vé1 masse) hodc vi sai (chénh 1€ch dién 4p gitra hai cyc thu). Mot mach khuéch dai
vi sai Iy tuong c6 dién ap ra bang 0 khi dién 4p vi sai & ngd vao bang 0, mach
khuéch dai vi sai dugc khao sat & hai ché do: Ché do khuéch dai vi sai va ché do
khuéch dai dong pha.

2.7.2. Ché db vi sai

Hinh 2.22 trinh bay so d6 mot mach khuéch dai vi sai don gian, dién ap dat
1én hai ngd vao duogc cung cap tir hai cau phan ap.

Trudce tién chinh hai bién tro RS va RS sao cho UEI = UE2, do ciu tao d6i
xtng nén dan dén két qua 1a UBE(T1) ciing bang véi UBE(T2), dong dién cuc thu
IC(T1) = IC(T2) va UA1 = UA2, suy ra chénh léch di¢n 4p UA gilra hai cuc thu
bang 0.

UA=UAl -UA2=0V

{3
3
°
*
o

R8

_— [[]Fm
|
Hinh 2.22 So d6 mach khuéch dai vi sai

Bay gid chinh R5 sao cho UEI giam xuéng, dan dén UBE(T1) va IC(T1)
cling giam xudng, dién 4p roi trén dién tré R1 giam lam cho UAI ting 1én. Do do,
gitia AUE] va AUA1 ton tai mot goc 1éch pha ¢= 1800. Pong thoi véi viée giam

U,
RE I
|
I

(=]

nho dién ap ngd vao UEI s& lam giam dong IE(T1) va dién ép roi trén dién tro
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chung cuia hai cuc phat R3, din dén UBE(T2), dong IC(T2) va dién ap roi trén R2
ciing tang theo, két qua 1a UA2 giam . Nhu vay bién thién ciia UEI va UA2 dong
pha voi nhau (¢=0).

Nhitng Iy luan & trén cang chinh xac khi dong qua R3 duogc giit & mot tri sd
¢d dinh, diéu nay trén thuc té duoc thue hién bﬁng cach thay R3 bﬁng mot ngué)n
dong dién, khi do:

IE(T1) + IE(T2) = hing s6

Vi vy, bién thién ctia hai dong cuc phat ludn bang nhau va bu trir cho nhau,
tuong ty nhu thé dbi véi AUAL va AUA2. Suy ra chénh léch dién ap gitra hai cuc
thu UA c6 gia tri dugc tinh theo biéu thtrc sau:

UA =2. AUAI =2. AUA2

Két qua nhan duogc twong ty khi UE1 duoc giit ¢b dinh va UA2 thay doi, goc
léch pha gitra UE2 v6i UA2 14 1800 va vi UAL1 1a 00. Hé s6 khuéch dai  dién ap
duoc tinh nhu sau: UE] thay d6i, UE2 ¢ dinh

V- AUa B 2.AUaq B 2.AUn2
" AUsr AUsr AU

UE2 thay d6i, UEI ¢6 dinh

B AUa B 2 .AUas B 2.AUn2
" AUz AUsz  AUe

Goi UD 1a di¢n ap sai bi¢t & hai ngd vao
UD = UE1 - UE2
Va VD l1a hé s6 khuéch dai  vi sai cia mach

AU

Vo =
AUp

H¢ s0 khuéch dai nay co6 gia tri gan bang voi hé s6 khuéch dai mach cuc
phat chung d61 v&1i tin hi¢u mot chiéu cting nhu xoay chicu

2.7.3. Ché @9 dong pha

Dién 4p vi sai UA ¢ ngd ra ctia mach khuéch dai vi sai Iy tudng lubén bing 0
mic du UE1 va UE2 thay d6i nhung luén bao dam quan hé UEl = UE2. Nhung
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trén thyc té dién dpra nay cua mach van phu thudc theo gia tri ciia cac dién ap vao
theo biéu thire

Trong d6: VGL 1a hé s6 khuéch dai  dong pha, AUGL = AUEI = AUE2

Nhu d3 biét khi nhiét d6 moi truong thay doi, dién 4p UBE cua céc transistor
cling thay dbi khoang tir 2...3 mV/0K va 1am cho vi tri diém lam viéc cua mach
khuéch dai ciing thay doi theo.

Trong mach khuéch dai vi sai do thong sb céac transistor rat gibng nhau va
cac transistor nay lai dugc dat rat gén nhau nén cé thé xem nhu tac dong cua nhiét
d6 1én ching 14 nhu nhau, két qua 1a dién 4p UA & ngd ra ludn bang 0 (diém lam
viéc hau nhu khong bi anh huong theo nhiét d§). Pay cling la mot vu diém cua
mach khuéch dai vi sai so v&i cac loai mach khuéch dai khéac. Hinh 2.17 cho théy
bién thién dién ap ra cia mach khuéch dai vi sai thue té xét & ché do déng pha

EIF

= Lt =R =
T

-li—ﬁu“—u—-

Pham vi diing pha

Hinh 2.23 Ddc tinh truyén & ché dé dong pha
bé danh gia chét lugng ctia mach khuéch dai vi sai nguoi ta dua trén mot hé
s6 goi 14 hé s6 nén tin hiéu dong pha G goi 1a CMRR (common mode rejection
ratio)

_VD

G=_"2
Vel

Mach khuéch dai vi sai cang tot khi G cang lon, thuong tri sb cua G vao
khoang10.000 (80 dB). C6 nghia 13 mach khuéch dai vi sai chi khuéch dai thanh
phan dién ap sai biét gita hai ngd vao
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Vi du: Mot mach khuéeh dai vi sai ¢6 G = 80 dB, dé nhan duoc & ngd ra mot
lugng AUA nhu nhau thi di€n ap sai bi¢t AUD phai la bao nhi€u khi AUGL =2V ?

Vb _ AUs/AUp B AUaL
Ve AUa/AUct  AUp

AUs — BUet ~0.2mV
10.000

2.8.1. Mach tich phan
a. Nguyén ly hoat dong
O hinh 2.28b, mach tich phan dugc dat lai (reset) nho tiép diém S va dién tro
R1, dién tich chua trong C s& phong qua R1 khi S dong, R1 han ché dong phéng
cia C. Gia sur dién tich trong tu di phong hét qua R1, phuong trinh dién ap & ngd
vao va ngd ra dugc biéu dién nhu sau:

—————
¢ c
LI * R

O -0 o <

a) Mach tich phdn cd bdn b) Mach tich phén cé reset

Hinh 2.28 So @6 mach tich phan

UE =UR +UD

Va: UA=UD - UC

UD rit nho xem nhu bang 0, phuong trinh trén tré thanh
UE =UR

UC=-UA

Vi dong vao ngd E-= 0 nén iE = iR va dong nay s€ nap vao tu C, ta co:

. _. _Ur Ue
lc=ig=ip= —=—

R R
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Suy ra dién tich trong tu C

Q=1C.t=1R . t
Ma:Q=C,U
Nén:
Uczgzl.ic.tzl.iR.t
C C

Dong nap vao tu dugc xac dinh béi dién &p vao va dién tré R, do do:

Va dién &p ra ciia mach duoc tinh theo bi€u thuc sau

Ua = —L.UE.t

CR

1
K "-C

Hinh 2.29 Quan hé giita dién dp ra véi dién dp vao khi Ki thay dé

tp

F

U

]

Hinh 2.30 Dang song dién ap
25



Thanh phén 1/CR la hﬁng sb phu thudc vao cdu tao mach dién va duogc ky
hiéu 1a Ki, tich s6 RC 1a hang sb thoi gian ciia mach tich phan ky hiéu 1a Ti. Hinh
2.30 cho thay anh huéng cua Ki va uE dén dién ap ra.

Tir hinh v& cho thay khi RC cang 16n dién ap ra cang tuyén tinh va khi dién ap
vao cang cao thi toc do bién thién cua dién 4p ra cang nhanh. Hinh 2.30 13 dang
song cua dién ap ra va dién ap vao.

b. Ung dung mach tich phin

| |
Rl '

VvV /M

Néu cho tin hiéu Vi vao ngd (-) va miac hdi tiép tré vé qua tu C thi tin hiéu
lay ra
1 t2
Vo=—=—= [ Vidt
RC J;
t1,t2 : thoi diém dau va thoi diém dang xét
Néu ta cho tin hiéu vudng vao ngd(-) thi ngd ra ta s& dugc tin hiéu tam gidc
2.9.1. Mach vi phan
a. Nguyén ly hoat dong

Néu hoan ddi vi tri ciia R va C & hinh 2.34 v&i nhau thi mach s& tré thanh
mach vi phan, hinh 2.21 14 so d0 co ban ctia mach vi phan

Hinh 2.31 So d6 mach vi phén
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Mach vi phan ¢ hinh 2.31 ¢6 dac tinh twong tw mach vi phan dung linh kién
thu dong RC. Hinh 2.32 mo6 ta dac tinh cia mach vi phan tuong ung vo1 dién ap
vao c6 dang xung va dang tuyén tinh.

L -

" Uy
.-"""
’,..r""'f ]
."_-"'
IJH ______ _ ——*L‘Br H* [
H 1]
L |
e e e et EE RN s
— —_——— ————lh

a) Dién dp vio dang xung b) Bign dp vdo dang tuyén tinh

Hinh 2.32 Dang dién ap ra voi cdc dién dp vao khdac nhau

Néu dit ¢ ngd vao ciia mach mot xung dién ap hinh chir nhat UE, dong dién
nap vao tu lic nay chi bi gié1 han boi dién tré trong cua nguén dién &p vao, dong
dién nay co gia trj rt 16n va khi chay ngang qua R s& 1am cho dién 4p ra uA co gia
tri ciing 16n (phu thudc vao ngudn cap dién UB), khi ty di day thi dién ap ra lai tro
vé 0, dién tro trong ctia ngudn dién ap vao cang nho bé rong cia dién ap ra cang
hep (hinh 2.32)

Néu dién ap vao co dang tuyén tinh, dong nap vao tu s& 13 hang sé (ddng thol
ciing 1a dong qua R). Do d6, dién 4p ra ciing 1a hang s, d6 16n cua dién ap ra phu
thudc vao toc do bién thién cua dién ap vao va tri s6 cia RC, RC cang 16n dién ap
ra cang 1on

Aue

ua=-RC—
At

Hang s6 phu thudc mach dién 1a KD = RC

ua = —Ko——
At

Ca hai mach tich phan va vi phan 14 nhimg khdi chtc ning co ban trong k¥
thuat diéu khién tu dong
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b. Ung dung mach vi phan

e
=]
)

E3

Hinh 2.33 Mach vi phan
Néu ta cho tin hiéu vao ngd (-) ndi tiép voi tu C va nhan hoi tiép qua R2 thi
ngod ra VO s€ dugc
dv;
Cq T

Cu thé néu tin hi€u dat & ngd vao cod canh la tam giac thi sau khi lay ra s&

VO = _RZ

duoc dang vudng.

2.10.1. Mach tao ham logarit

Hinh 2.34: Mach logarit
Tuong ty nhu mach tao ham mii. Ta co:
Viét phuong trinh Kirchoff cho dau vao v+:

vt=0
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Viét phuong trinh Kirchoff cho dau vao v—:

—V v‘-?h'a' —V

v,
—+;.ex
R 5P mey

- —0

Cho v+ =v—=0, Ta co:

in

V. =—m@;.In

Our
5

BAI TAP
Bai 1:
Mot khuéch dai  thuat toan c6 hé sb khuéch dai mach hé Ao = 80 dB va dién

apra toi da Uamax =+ 12 V, Dién 4p vao phai 13 bao nhiéu dé dién ap ra dat cuc
dai?

Giat:
Us  Us  As Us ) Ua
Ac=20lg—;lg—=—;—=4p20;Ue = —
90:"70: 20'0: 10 o
-]DE_I
12V 12V
Us=—p=——=1,2mV
TDE 10

1.Mo6t khuéch dai thuat toan co Ao = 88 dB, dién ap ra t6i da 1a 14 V, dién
trd vao Re =2 MQ.

bién 4p vao 1a bao nhi€u khi dién ap ra cuc dai ?
Dong vao khuéch dai thuat toan khi dién ap ra cuc dai ?

Dong ra khuéch dai thuat toan khi dién ap ra cuc dai  ? cho biét tai RL =2
KQ va RA=175Q.

2. Pién 4p ra cua khuéch dai thuét toan 0,142 mV tuong Ung voi  dién ap
ddng pha ¢ ngd vao 1a 0,9 mV. Tinh hé s6 khuéch dai d6ng pha.

3. Khuéch dai thuat toan TBA 222 ¢6: Ao =100 dB, G = 90 dB.
Hé s6 khuéch dai dong pha 1a bao nhiéu ? (tinh bang dB)

Dién 4p ra la bao nhiéu khi dién ap vao déng pha la 4 V ?

Dién 4p vao vi sai la bao nhiéu khi dién ap ra gidng nhu cau (b) ?
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Tinh ti s6 UG/UE bang dB va so sanh v&i hé sé G. Hiy cho biét mot cong
thte tinh hé s6 G ?

Bai 2:

Mot khuéch dai dién 4p mot chiéu tir 1V 1én 9V ¢6 dién tré vao 1a 100 KQ.
Tinh gid tri cac dién tré RO va R1.

Bai giai :

Dién trd vao ctia mach khuéch dai ddo xem nhu duge xac dinh boi RO, do d6
gia tri cia RO =100 KQ.

U.—'-._R'
Use Ra
Us_9V_ R

= R1=9.100K0Q =900KQ

Us 1V 100KQ
1. Mot mach khuéch dai dao co dién trd vao RO = 15 KQ, dién trd hol tiép R1
= 150 KQ. Hé sb khuéch da A cua mach 1a bao nhiéu ?

2. Mot mach khuéch dai dao c6 dién tro hoi tiép R1 = 48 KQ, dé co hé sb
khuéch dai A = 30 thi dién trd vao phal 1a bao nhiéu ?

3. Mot mach khuéch dai dao c¢6 UE = 4 V, tin hiéu cuc dai tuong Ung voi
dong tai Io= 0,25 mA va dién ap ra UA = 12 V. Tim céac dién tr¢ RO va R1.

4 Mot ngudn tin hiéu cung cap cho ngd vao cua mach khuéch dai  dao dong
dién 1a 0,02 mA. Tinh UE va UA khi RO = 100 KQ va R1 =400 KQ.

Mbt mach khuéch dai  dao c6 RO =50 KQ; R1 =400 KQva UE=1,5V.
Dong vao ctia mach khuéch dai 14 bao nhiéu ?
Dién tré tai RL 13 bao nhiéu néu dong tai cho phép ctia mach 1a 18 mA ?
Bai 3:
, Mot ’mach khuéch dai khong ddo c6 R1 =47 KW va RO =22 KW. Hay tinh
hé s6 khuéch dai dién ap A ctia mach

Giai
Aoq Ri_, L ATKO
Ro 22KQ
A =314

30



Mot mach khuéch dai  khong dao c¢6 R1 = 120 KQ va RO = 47 KQ. Bé dugc
dién &p ra la— 5 V thi dién 4p vao phai 1a bao nhiu ?

Mbt mach khuéch dai khong dao lam viéc & pham vi tuyén tinh v6I dién 4p
ra bang hai 1an dién ap vao va gia tri bién thién tir - 9 V dén + 9 V, dién tro hdi tiép
R1 =68 KQ. Tinh:

bién tré RO.

Gia tri dinh - dinh cta dién ap vao.

Mbt mach khuéch dai khong ddo c6 RO = 18 KQ va gia tri dinh - dinh cua

dién ap vao 1a 4 V, pham vi tuyén tinh cta dién ap ra trong khoang tir + 8 V dén — 8
V. Tinh dién tré hoi tiép R1.

M6t mach khuéch dai khong ddo c6 R1 = 56 KQ, pham vi tuyén tinh cua
dién ap ra trong khoang tir - 6 V dén + 6 V, dién ap vao bién thién tir - 2 V dén + 2
V. Tinh RO.

Mdt mach khuéch dai thuat toan c6 dién tré vao Re = 2 MQ duoc st dung
trong mach khuéch dai khong dao vol dién ap vao UE =2 'V, gid tri cac dién

BAI TAP KHONG LOI GIAI

Mot mach cong gém co 3 dién tré ngd vao RO1 = 120 KQ, R02 = 60 KQ va
RO3 = 12 KQ, dién trd hoi tiép R1 = 12 KQ. Tinh dién 4p ra twong tmg véi céc
dién ap vao UE1 =-4 V; UE2=1VvaUE3=-2 V.

Mot mach cong c6 RO3 = 36 KQ, dién 4p ra UA = - (0,1UEI + 0,2UE2 +
0,4UE3), cac dién ap vao thay doi tir 0 V dén - 10 V. Tinh:

Pién tré hoi tiép R1.
Cac dién tré vao RO1 va RO2.
Dién 4p ra 10n nhét.

Mot mach cong 3 dién &p cia 3 microphone véi cung hé s6 khuéch dai A =
120, dién tr& vao RO1 =4,2 KQ, dién ap ra bién thién trong khoang 12 V. Tinh:

Dién tré hoi tiép R1.
Gi4 tri dinh - dinh 16n nhét caa timg dién ap vao.

Mot mach cong c6 R1 = 120 KQ, RO1 = 120 KQ, R02 = 60 KQ, R03 = 10
KQ duoc ndi dén 3 dién ap vio UE1 = 0,2 V, UE2 = 0.4 V, UE3 = 50 mV. Tinh
dién ap ra UA.
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Mot mach cong c6 dién ap ra UA = - (0,5UE1 + UE2 + 2UE3), dién tré vao
nho nhat 1a 25 KQ. Tinh:

Tat ca cac dién tro trong mach.

Gi4 tri 16n nhit cia UE3 khi UE1 va UE2 bién thién tir 0 V dén — 2 V va dién
ap ra cuc dai Uamax =+ 12V ?

BAI TAP THUC HANH
Bai 1: Thuc hanh mach khuéch dai dao

¥

(4]

#

1

1. Chuan bi dung cu, thiét bi vat liéu

a. Dung cu thiét bi

Dung cu Thiét bi
Bo cim Pong hod
Panh kep VOM
Kim uén May hién
Kéo song
b. Linh kién
: Tén linh Kién S6
TT lwgng
R2 =R1= 1K 02
VR = 10K 01
IC 741 1
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4 Rr

01

2. Trinh tu thuc hién

Cac budc
cOng viéc

NOi dung

Yéu ciu ky thuit

Bude 1:

- Chuén bi
cac linh kién da
chon

- Kiém tra
board cim

- Xac dinh
vi tri dat linh
kién trén board

- Kiém tra chat luong va
xac dinh cuc tinh

- Po su lién két cua board

- Xacdinh vi tri dat linh
kién, cac dudng day ndi, duong
cap ngudn

- Uén chan linh kién cho
pht hop v&i vi tri cdm trén board

- Xéac dinh ding chan
linh kién

- Chan linh kién khong
dugc udn sat vao chan tranh
dé bi dut ngdm bén trong va
khong dugce vuong goc,
vudng goc qua sé bi gay.

- Vi tri dat linh kién
phai thuan loi cho qua trinh
can chinh mach

Budc 2:
- Lap rap
linh kién trén

Lap theo trinh tu
-Lap IC 741
- Lap cac linh kién phu trg

- Moi linh kién mot
chiu cim

- Céc linh kién cdm
dung vi tri dd xac dinh, tiép

board R
- Cam day lién két mach Xiic tot, tao dang (’iep
- C4m day cAp ngudn - Céc day noi khong
chong chéo nhau
Buéc 3: - Kiém tra lai mach tir so d lap rap sang so d6 nguyén ly
- Kiém tra | va nguoc lai
mach dién - Po kiém tra an toan, kiém tra ngudn cip
Budc 4: - Cép ngudn cho mach dién VDC. Pién ap
- Cap
. VE
nguodn do thong 10 |8 |6 [4 |2 0
s6 mach dién RR =
10k (UA)
RR =
22k (UA)
RR
=47k (
UA)
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Khdao sat song dau vao va ra chan 2, chan s6 6

| [ X=  /DIV |CH1= DIV | | X=  IDV |CH1=
CH2= DIV

I DIV
CH2= 1 DIV

Chinh dién ap vao UE = -5 V. RR = RE = 10 KQ. Thay
d6i ngd ra voi cac dién tré tai khac nhau (Bang 2.2). Dung
VOM do dién ap ra UA tuong ung

R 1 6 4 3 2 1
L k 80 70 30 20 00 7

U

A

Bai 2. Thyc hanh 1p mach khuéch dai khong dao

Ugie
15V

1
u: —0
A%
15V Ua
0
1. Chuan bi dung cu, thiét bi vat liéu
a. Dung cu thiét bi
Dung cu Thiét bi

Bo cam bong ho
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b. Linh kién

Panh kep VOM
Kim uén May hién
Kéo song
! Tén linh kién So
TT lwgng
R2 =RI= 1K 02
VR = 10K 01
IC 741 1
4 Rr 01

2. Trinh ty thuc hién

Cac budéc cong Noi dung Yéu cau ky thuit
viée
Budce 1: - Kiém tra chét luong va - Xé4c dinh ding chan
- Chun bi cac | xac dinh cyc tinh linh kién
linh kién da chon - Do sy lién két cla - Chan linh kién

- Kiém tra
board cidm

- Xac dinh vi tri
dat linh kién trén
board

board cim

- Xac dinh vi tri dat linh
kién, cac duong day ndi,
duong cAp nguodn

- Ubn chan linh kién cho
pht hop véi vi tri cdm trén
board

khéng dugc udn sat vao
chan tranh dé bi dut ngdm
bén trong va khong dugc
vudng goc, vudng goc qua
s& bi gay.

- Vi tri dat linh kién
phai thuan loi cho qua
trinh can chinh mach

Budc 2:
- Lap rap linh
kién trén board

Lap theo trinh tur

-Lap IC 741

- Lip céc linh kién phu
tro R

- Cam day lién két mach

- Cam day cap nguon

- Méi linh kién mot
chau cim

- Cac linh kién cim
dung vi tri da xac dinh,
tiép xtc tét, tao dang dep

- Cac day nbi khong
chdng chéo nhau
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- Kiém tra lai mach tur so do lap rép sang so do

Bude 3:
- Kiém tra nguyén ly va ngugc lai
mach dién - Po kiém tra an toan, kiém tra ngudn cip
Budc 4: - Cap ngudn cho mach dién VDC. Dién ap
- Cap ngudn do VE
thong s6 mach dién 10 |8 |6 |4 |2
RR =
10k ( UA)
RR =
22k (UA)
RR
=47k (
UA)

Khao sat song dau vao va ra chan 3, chan s6 6

CH1= 1 DIV

CH1=

/ DIV

CH2= 1 DIV

CH2 =

I DIV

Chinh di¢én ap vao UE=-5 V. RR =RE =10 KQ.
Thay d6i ngd ra voi cac dién tro tai khac nhau (Bang 2.2).
Dung VOM do di¢n &p ra UA tuong Uiing

R
L k

1

80

6
70

4

30

3

20

00

U
A

Bai 3: Thyuc hanh mach cong
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10k

=
4 \_
2 —
;, u
s C T Q
1. Chuan bi dung cy, thiét bi vat li¢u
a. Dung cu thiét bi
Dung cu Thiét bi
Bo cam Pong ho
Panh kep VOM
Kim uén May hién
Kéo song
b. Linh kién
: Tén linh kién S6
TT lwong
R2 =R1= 1K 02
VR = 1K 01
] IC 741 1
4 RE1 = RE1=Rr = 03
10k
2. Trinh ty thuc hién
Cac buéc cong Ndi dung Yéu cau ky thuit
viéc
Budce 1: - Kiém tra chat luong - Xéc dinh diung chan
- Chuén bi céac va xac dinh cuc tinh linh kién
linh kién da chon -Po su lién két cia - Chan linh kién khong
- Kiém tra board | board cam dugc uon sat vao chan tranh
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cam

- Xac dinh vi tri
dat linh kién trén
board

- Xac dinh vi tri dat
linh kién, cdc duong day
ndi, duong cip ngudn

- Ubn chan linh kién
cho phu hop v6i vi tri cdm
trén board

dé bi it ngam bén trong va
khong dugc vuong goc,
vuong goc qua sé& bi gay.

- Vi tri dat linh kién
phai thuan loi cho qua trinh
can chinh mach

Budc 2:
- Lap rap linh
kién trén board

Lap theo trinh tu

-Lip IC 741

- Lap céc linh kién
phutrg R

- Cam day lién két
mach

- Cam day cap ngudn

- Mi linh kién mét chau
cam

- Céc linh kién cdm
dung vi tri di xac dinh, tiép
xuc tbt, tao dang dep

- Cac day ndi khong
chong chéo nhau

Budc 3:

- Kiém tra mach

- Kiém tra lai mach tur so do lap rép sang so do

nguyén ly va nguoc lai

dién - Po kiém tra an toan, kiém tra ngudn cap
Budc 4: - Cép ngudn cho mach dién VDC. Dién ap
~ -Capngudndo UEI y : ¢ g
théng s6 mach dién 0
(UA) UE2
=2v
(UA) UE2
=-2v

Khao sat song dau vao va ra chan 2, chan s6 6

‘ ‘ X=  /DIV |CH1=

/1 DIV X= / DIV
L]

CH1= / DIV

CH2=

/1 DIV CH2 = I DIV

Budc 3: Cudi cung, lap lai cac budc trén khi thay
dién trd ngd vao RE1 = 4,7 KQ. Ghi di¢n ap ra UA vao
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RE1 =4.7K

bang 2.2 va v& cac d6 thi vao hinh 2.13

UE1

| NID Y

(UA) UE2
=2v

(UA) UE2
=-2v

Bai 4. Thuc hanh mach trir

1. Chuan bi dung cu, thiét bi vat liéu

a. Dung cu thiét bi

Dung cu Thiét bi
Bo cim Pong ho
Panh kep VOM
Kim ubn May hién
Kéo song

b. Linh kién

! Tén linh Kién S6
TT lwgng
R2 =R1= 1K 02
VR = 1K 01
IC 741 1
: R3 = 10k 1
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R4 = R5=R6= 03
10k
2. Trinh ty thuc hién
Cac budéc cong Noi dung Yéu cau ky thuit
viéc
Budce 1: - Kiém tra chét luong - Xé4c dinh ding chan
- Chun bi cac | va xac dinh cyc tinh linh kién
linh kién da chon - Po sy lién két cla - Chan linh kién khéng

- Kiém tra
board cim

- Xac dinh vi tri
dat linh kién trén
board

board cim

- Xac dinh v1 tri dat
linh ki¢n, cac duong day
ndi, dudng cap nguén

- Ubn chan linh kién
cho pht hop véi vi tri cam
trén board

dugc udn sat vao chan tranh
dé bi it ngam bén trong va
khong dugc vuong goc,
vuong goc qua sé bi gay.

- Vi tri dat linh kién
phai thuan loi cho qua trinh
can chinh mach

Budce 2:
- Lap rap linh
kién trén board

Lap theo trinh ty

-Lap IC 741

- Lap cac linh kién phu
tro R

- Cam day lién két
mach

- Cam day cap nguon

- Moi linh kién mot
chiu cim

- Céc linh kién cdm
dung vi tri da xac dinh, tiép
xtc tdt, tao dang dep

- Cac day ndi khong
chdng chéo nhau

Bude 3: - Kiém tra lai mach tir so d6 lip rap sang so do
- Kiém tra nguyén ly va nguoc lai
mach dién - Po kiém tra an toan, kiém tra ngudn cap
Budc 4: - Cép nguén cho mach dién VDC. bién ap
o (;ap nguan do UEI @ | y ¢
thong s6 mach dién 10 2 0
(UA) UE2
=4v
(UA) UE2
=0v
(UA) UE2
=-4v
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Khao sat song dau vao va ra chan 2, chan s6 6

‘ ‘ X=  IDIV |CH1= /DIv ‘ ‘ X=  IDIV |CH1= DIV
CH2= DIV CH2= DIV

Budc 3: Cubi cung, lap lai céac budc trén khi thay
dién tro ngd vao RE1 = 4,7 KQ. Ghi di¢n &p ra UA vao
bang 2.2 va v& céac d6 thi vao hinh 2.13

REl =4.7K
UEI y : ¢ 0
( UA) UE2
=2v
( UA) UE2
=-2v
Bai 4: Thuc hanh mach khuéch dai vi sai
. oo
Rc1 Rc?
Vol w2
vi1 | P9l @ Vi2
[ 1% [ - ¥
He
- Neo T

12.1. Chuén bi dung cu, thiét bi vat liéu
a. Dung cu thiét bi
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Dung cu Thiét bj
Bo cim Pong hod
Panh kep VOM
Kim ubn May hién
Kéo song
b. Linh kién
: Tén linh Kién S6
TT lwgng
RCI 10K 01
RC2 10K 01
Q1 = Q2 =C828 1+1
4 Re 1K 01
] Rb1l = Rb2 =
220K
2. Trinh tu thuc hién
Cac budc cong Noi dung Yéu ciu ky thuit
viéc
Budce 1: - Kiém tra chét - Xac dinh ding chan
- Chuén bi céc luong va xac dinh cuc linh kién
linh kién da chon tinh - Chan linh kién

- Kiém tra board
cam

- Xac dinh vi tri
dat linh kién trén
board

- Po su lién két cua
board cim

- Xac dinh vi tri dat
linh kién, cdc duong day
ndi, dudng cip nguon

- Uén chan linh
kién cho phu hgp voi vi
tri cdm trén board

khéng dugc udn sat vao
chan tranh dé bi dut ngdm
bén trong va khong dugc
vudng goc, vudng goc qua
s& bi gay.

- Vi tri dat linh kién
phai thuan loi cho qua trinh
can chinh mach

Budc 2:
- Lap rap linh
kién trén board

Lap theo trinh tu
- Lap lan luot cac
transistor Q2, Q1

- Moi linh kién mot
chau cam

- Cac linh kién cam
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- Lép céc linh kign | dng vi tri da xac dinh, tiép
phu trg R xac tét, tao dang dep

- Cém day lién két - Cac day nbi khong
mach chong chéo nhau

- Cam day cap
ngudn

Bude 3:
- Kiém tra mach
dién

- Kiém tra lai mach tir so d6 lip rap sang so do
nguyén ly va nguoc lai

- bo kiém tra an toan, ki€ém tra nguon cap

Budc 4:
- Cap ngudn do
thong s6 mach dién

- Cép ngudn cho mach dién 12VDC.

- Po dién 4p phan cuc trén cac chan B va C cua
tranzito Q1va Q2 cho nhan xét va giai thich két qua do.

- Cho tin hiéu dang sin ngo6 vao Vil va Vi2 3VAC
/50hz qua hai dién tr¢ han dong 10k. Quan sat dang

song ngo ra trén C1 va C2. gidi thich hién tuong.

‘ ‘ X=  IDV |CH1= /DIV
CH2= DIV

‘ ‘ X= /DN |CH1= DIV

CH2= I DIV

- Cho tin hi€u ngo vao & 01 cuc B va quan sat
dang song ngd ra. cho nhéan xét trong hai truong hop.
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T

/1 DIV

CH1=

/1 DIV

CH2=

I DIV
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Bai 3
Mach dao dong
Muc tiéu:

- Trinh bay duoc cau tao, nguyén 1y hoat dong cac mach dao dong sin, mach
dao dong khong sin, mach tao song dac biét

- Thyc hién cac mach dao dong dung yéu cau ki thuat
- Rén luyén tinh ty mi, chinh xac, an toan va v¢ sinh cong nghi¢p
3.1.Mach dao dong sin.

Nguoi ta co thé tao dao dong hinh Sin tir c4c linh kién L - C hodc tur
thach anh.

Mach dao dong hinh Sin dung L — C

Hinh 3.1. Mach dao dong sin

Mach dao dong trén c6 tu C1 // L1 tao thanh mach dao dong L -C pé duy tri
su dao dong nay thi tin hi¢u dao dong dugc dua vaochan B cua Transistor, R1 1a tré
dinh thién cho Transistor, R2 1a tr& ganh dé léy ra tin hi€u

dao dong ra , cudn diy dau tir chan E Transistor xuéng mass c6 tic dung liy
hoi tiép dé duy tri dao dong. Tan s6 dao dong ciia mach phu thude vao C1 va L1
theo cong thirc

_ 1
f= 2w L1.C1 1/2
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Mach dao dong hinh sin dung thach anh.

Wi

Hinh 3.2. Mach dao dong sin dung thach anh

X1 : 1a thach anh tao dao dong, tan s6 dao dong duogc ghi trén than cua
thach anh, khi thach anh duoc cép dién thi n6 ty dao dong ra song hinh sin.thach
anh thuong c6 tan s6 dao dong tir vai trim KHz dén vai chuc MHz.

Transistor Q1 khuyéch dai tin hiéu dao dong tur thach anh va cudi cung tin
hiéu dugc lay ra & chan C.

R1 vira 1a dién tré cép nguén cho thach anh vira dinh thién cho Transistor
Ql
R2 14 trd ghanh tao ra sut ap dé 1ay ra tin hiéu .

Thach anh dung dé dao dong

Hinh 3.3. Hinh dang thach anh
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3.1.1. Khao sat mach dao dong sin & tin sé thap

Ta xem lai mach khuéch dai c6 hoi tiép

Vs Vi Khuéch tjal Vo
@ > Av:|z'iw|£53 >

ve | Hethong hditiép
p=Iplsty [

Hinh 3.5. Mach khuéch dai ¢é hoi tié'p
Néu pha caa Vf1éch 1800 so voi vs ta ¢6 hoi tiép am.
Néu pha cta vf cung pha véi vs (hay 1éch 3600) ta c6 hoi tiép duong.
Do loi ctia mach khi ¢6 hoi tiép:

Truong hop dic bist BAv = 1 dugc goi 1a chuan ci Barkausen
(Barkausencriteria), lic nay Af tr¢ nén vo han, nghia 1a khi khong cé tin hi¢u
nguén vs ma van c6 tin hiéu ra v0, tirc mach tu tao ra tin hiéu va duoc goi 1a mach
dao dong. Tom lai diéu kién dé co dao dong la:

BAv=1

OA + 6B =0 (3600 ) diéu kién nay chi théa & mot tin sb nao do, nghia la
trong hé thdng hoi tiép dwong phai c6 mach chon tan sb.
Néu pAv>> 1 (dung diéu kién pha) thi mach dao dong dat 6n dinh nhanh

nhung dang séng méo nhiéu (thién vé vudng) con néu BAv > 1 va gan bang 1
thi mach dat dén do 6n dinh cham nhung dang song ra it méo. Con néu BAv <1 thi
mach khong dao dong duoc.

Dao dong dich pha (phase shift oscillator)
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a. Nguyén tic

- Do op-amp c6 tong tré vao rat 1on va téng tré ra khong dang ké nén mach
dao dong nay minh hoa rat tot cho chuin ctt Barkausen. Mach cin ban dugc minh
hoa nhu sau

Hinh 3.6. Mach dao dong song sin
- Tan s6 dao dong duoc xac dinh boi:
- 1
fy=——
2 6RC
3.2. Mach dao dong khong sin.

3.2.1. Mach dao ddng ciu T kép 1 khz

Céc bo KDTT c6 thé duoc dung trong nhimg tng dung tao séng, chung co thé
thuyuc hién chirc ning tao séng sin, song vudng, tam gidc...vi tan sé thap vai Hz
dén tan sb cao khoang 20 KHz.

Séng sin tan sb thép c6 thé dugce tao ra br:fmg nhiéu cach. Mot cach rat don
gian 1a ghép mot mach cau T kép giira ddu ra v6i dau vao cua mach khuéch dai
dao dung KDTT nhu & hinh 3.1.

Mach cau T kép gébm R1-R2-R3-R4 va C1-C2-C3, mach cau T kép duoc goi
1a can bang khi R1 = R2 =2(R3 + R4) va C1 = C2 = C3/2. Khi mach hoan toan cin
béng no s€ tr¢ thanh bd suy gidm phu thudc tan s, triét hoan toan tin hiéu ra tai
tan so trung tam f= 1/6,28 R1C1 va cho cac tan s6 khéc truyén qua. Khi cau khong
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hoan toan can bang, né vin dong vai trd suy giam nhung luc nay co tin hiéu ra tai
tan sb trung tdm, va pha tin hiéu ra phu thudc vao chiéu huéng mat can bang. Néu
2(R3 + R4) nho hon R1 va R2 thi tin hiéu ra ngugc pha voi tin hi¢u vao.

+5]
o =Ll
=% [
. B
*;f:-:n
&
=5
=] B
1 1
| S | | S|
15K 5K
cl c2
Il 1l
L1 L1
@,1 @,1 ?E'ﬁ
= L
@,2 T B3 1
&, 8K
RS B& -
1w | 1ex R4 OUTPUT
L&
.'l-\*_...'

Hinh 3.7 Mach dao dong cau Tkép I KHz

Trong so d6 tin hiéu vao ciia mach cau T kép ldy tir dau ra cia KDTT, dau ra
ctiia no lai dua vao dau vao dao cia KPTT va R4 duoc hiéu chinh cin thin sao cho
cau T kép co6 dién ap ra nho tai tan sb trung tdm, tin hiéu ra nay s& ngugc pha voi
tin hi¢u vao. Nhu vay co hoi tiép duong tai tan sd trung tdm va mach dao dong tai
tan sO ndy, gia tri nay trong so d6 khoang 1 KHz.

Bién do ra co thé thay doi tir 0 dén 5 V hiéu dung nho R7, nén chinh R4 sao
cho mach vira ding dao dong, khi d6 tin hi¢u ra c6 do méo toan phﬁn <1%. Bién do
ra khong thé ting vot cao qua nho dic tuyén phi tuyén cua KDTT s& tu dong diéu
chinh bién d6 khi tin hiéu ra dat dén mirc bao hoa cua dic tuyén.

3.2.2. Dao dong cau T kép on dinh bang diode

Mach dao dong 1 KHz & hinh 3.2 xtr dung mét phuwong phap khéac dé ty dong
diéu chinh bién do. Diode silic D1 dugc nbi gitra dau ra v6i dau vao cia KDTT
qua bién tré phan ap R7. Khi dién ap trén diode vuot qua vai trim mV, diode s&
dan va lam giam d0 lgi cuia mach. Do d6, n6 dong vai tro diéu chinh bién do
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Hinh 3.8 Dao déng cau T kép on dinh bang diode

Dé chinh mach ¢ hinh 3.2. Trudc tién dit con trugt ciia R7 tai diém ndi véi
dau ra KDTT, bay gid chinh R4 dé khong c6 dao dong, sau d6 thay doi R4 that
cham cho dén khi bit dau xuit hién dao dong. Lic nay tin hi€u sin ra c6 bién do
khoang 500 mVP-P hay 170mV hiéu dung va qua trinh can chinh d4 hoan tat. Khi
d6 R7 c6 thé dung dé thay ddi tin hiéu ra tir 170 mV dén 3 V hiéu dung véi d6 méo
khong dang ké.

Cac mach trong 2 so do trén dung 1am bo dao dong tan s6 c¢d dinh rat tét
nhung khong thé tao ra nhiéu tan sb khac nhau do khé thay d6i cung luc ba hay bon
thanh phan cta cau T kép. Tuy nhién, bang cach ghép mach loc Wien v6i KDTT
6 thé tao ra mach dao dong nhiéu tin s6 khac nhau nhu & hinh 3.3 va 3 4.

3.2.3. Mach dao ddng cau Wien 150 Hz — 1,5 KHz

Tan sb ra ctia cac mach nay c6 thé thay d6i mudi lan nhd bo bién tro doi R2
va R3, cac mach nay chi khéc nhau & cach tu dong diéu chinh bién do. Trong cac
so d6, mach loc Wien gém R1-R2-R3-R4 va C1-C2 ndi gitra dau ra voi dau vao
khéng dao ctia KDTT va mét cau phan ap ty dong diéu chinh bién d6 ndi giita dau
ra v6i dau vao dao . Cau Wien thuc chat 1a mot mach suy giam phu thude tan s6
c6 hé sd suy giam 1a 1/3 tai tn s trung tAm. Do d6 dé c6 dugc song sin it méo thi
phan diéu chinh bién d6 ciia mach ludn ty dong thay doi dé bao dam duy tri do loi
toan phan ctia mach gan bang 1
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1K SET 2,50 RHS
RS

+5U
h:‘&h"

=
®
=P
11
1
T
1]
<

R4 LAMP
g1e 1 ouUTPUT

LMPL

Hinh 3.9 Mach dao dong cau Wien 150 Hz — 1,5 KHz
Mach hinh 3.9 ty dong diéu chinh bién d6 béng cach ndi tiép R5 va dén tim
LMP1 tao thanh mét cau phan 4p tu diéu chinh.. Pén duoc chon tiy y tir 12 V dén
28 V va ¢6 dong danh dinh nhé hon 50 mA. Khi mach da hi¢u chinh ding, song sin
ra c6 d6 méo song hai khoang 0,1% va mach doi hoi ngudn cap dong khoang 6 mA.
Mach nay dugc hi€u chinh bﬁng cach dit R6 ¢ muc ra cao nhét rdi chinh R5 dé c6
dau ra khoang 2,5 V hi¢u dung.

3.2.4. Mach dao ddng Wien on dinh bing diode

1K
RS
>
I
~p-ul
I >
| 2 R7
LT 7P -'?K
B
R
133 ﬂEE A o -
1T - -
R4 ' |: K M
gie OUTPUT

Hinh 3.10 Mach dao dong Wien on dinh bcfng diode

Céac mach hinh 3.9 va 3.10 xtr dung diode chinh luu hay diode zener dé 6n
dinh d6 loi toan phan. Ca hai dang mach nay c6 do méo tir 1 dén 2% nhung lai c6
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uu diém 1a khong gdy ra nhiing bién dong vé bién d6 khi thay doi tan so. Bién do ra
dinh-dinh cia mdi mach 16n nhét 1a béng hai 1an dién ap chuyén trang thai cua céc
diode. Mach hinh 3.11 gé)m cac diode bat dau dan tai 500 mV nén bién do dinh-
dinh 16n nhat chi 1a 1 V, con cac diode & hinh 3.12 14 loai diode zener ¢6 dién ap
danh thung cao khoang 5,6 V nén bién d6 ra dinh-dinh 16n nhat 1én d¢én 12 V.

3.2.5. Mach dao déng Wien on dinh bing diode zener

i J_ 204
a,l

A1
g1e

R7
s | FIEC

o

gl

OUTPUT
HAXp-p=2. Uz

Hinh 3.11 Mach dao dong Wien on dinh bcfng diode zener

Qua trinh hiéu chinh cac mach & hinh 3.9 va 3.10 nhu sau: Pau tién, thay doi
R5 sao cho mach dat dén trang thai 6n dinh voi dd méo thép nhét. sau do thay doi
tan so ra va kiém tra dé chic chan c6 dao dong v&i moi tan s6. Néu can tim nhing
tan s6 ma tai d6 dao dong yéu roi chinh R5 dé thu dugc dao dong tot, khi d6 mach
s& lam viéc tot trong toan bd dai tan. Mrc 6n dinh trong toan dai tan phu thudc
vao muc dong nhét giita cac bién tré R2-R3 va bién trd doi nay nén dung loai chat
luong tét.

Cac mach & hinh 3.3 dén 3.5 duogc thiét ké dé dao dong tir 150 Hz dén 1,5
KHz. Néu can, dai tan co thé thay dbi dugc bang cach dung nhitng tu C1 va C2
khac nhau, ting dién dung s& 1am giam tan sb. Tan so ra cao nhét véi d6 méo thap
ctia mdi mach khoang 25 KHz, do téc d6 quét ctia 741 ¢6 gidi han.
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Mach dao déng Wien c6 thé dugc thay doi theo nhiéu cach tuy theo yéu cau
cu thé.Chang han, nd c6 thé dung lam bo dao dong tan sb cd dinh hay bd dao dong
tan s6 cd dinh nhung c6 thé tinh chinh hay sitra d6i dé mach chi can dung mot
ngudn cung cap.

Nhu mach trong hinh 3.12 13 thay d6i caa hinh 3.3 dé dao dong 1 KHz voi
motngudn cung cap. R7 va R8 14 cau phén 4p cung cip dién ap tinh tai diém giira
va C3 ndi tit R8 vé mit xoay chidu nham 1am giam trd khang ngudn trén duong
truyén. Néu khongeé R3 va R4, dao dong xay ra tai tan s6 duéi 1 KHz mét it. R3
va R4 ghép song song voi R2 ciia mach Wien va c6 thé chinh tan sé lam viéc chinh
xac 1 KHz.

3.2.6. Dao dong Wien mdt ngudn cung cip

EtJ: SET 2,%4 QNS

&0 7

ol U = Gl
1” = 18
, i P& —
741p = 10K T
"E Lk |
R4 s B,H
R g;l
IEF ] IEI{”:i E,EKH = 1
K LAMP
ELL OUTPUT
(S
LHF]
*
+ Ld
RE‘[J T 1 88uF
10K

Hinh 3.12 Dao déng Wien mét nguon cung cap

Cudi cung mach hinh 3.11 thay d6i thanh mach & hinh 3.7 ¢6 tan sé dao dong
8 Hz hay con goi 13 mach dao dong tremolo. Cau Wien gdm R1-R2 va C1-C2 véi
cac diode zener ZD1 va ZD2, bo phan ap cb dinh R3-R4 dung dé diéu chinh bién
d6, R3 16n khoang gip d6i R4 dé bao dam dao dong voi d6 méo nho.
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Hinh 3.13 Mach dao dong tremolo
Thyc hanh
Bai thuc hanh s6 1: Khao sat mach dao dong dung IC 741
Dung cu thuc hanh
+ Ban thuc hanh
+ B0 thuc hanh dién tir co ban
+ Dao dong ky
+ Linh ki¢n dién tu
Chuan bi ly thuyét
+ Nguyén ly mach dao dong soéng sin
+ Cac loai mach dao dong song sin
+ Cong thuc tinh tan sb cua ting loai mach
No6i dung thyc hanh
Lap mach nhu hinh sau
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LY

T i
17 5K

Budc 1: Lap mach nhu hinh v&
Budc 2: Dung dao dong ky do, v€ dang song ra tai A,B,C,D,E
Bude 3: Tinh tan s6 dao dong cua mach dao dong dich pha

f 1
2nRC 6
Thay gia tri cua tu C = 0.1uF, lam lai cac buéc tu budc 2 dén bude 4

- Bao céo két qua thuc hanh

+ Bao cdo két qua do VOM

+ Bao cao két qua do dao dong ky

+ Néu céng dung cua bién tré trong mach dao dong
+ Céc loai mach dao dong song sin

+ Cong thuc tinh tan sb cua ting loai mach
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Bai thuc hanh s6 2: Thuc hanh lip mach dao dong cau Wien dung opamp
- Dung cu thuc hanh

+ Ban thuc hanh

+ B0 thuc hanh dién tir co ban

+ Dao dong ky

+ Linh ki¢n dién tu

-Chuan bi ly thuyét

+ Nguyén ly mach dao dong séng sin

- N61 dung thyc hanh

+ Chon opamp loai IC 741 hoac TL0S2, nguén +/-12V

+ Chon diode D1 va D2 loai 1N4007 . bién tré 10K ctia cAu Wien la déng
chinh

+ St dung dao dong ky do, v& dang song tai diém A va diém B
+ Diéu chinh bién trd sao cho song ra co dang sin

+ Tinh bién d6 va tan s6 dao dong theo 1y thuyét va thyc té.

i i) i
—tt

-

o

1 10k

FA = B
4

. TK 10k |
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5. Bao c4o két qua thuc hanh

+ Béo cao két qua do VOM

+ Bao cao két qua do dao dong ky

+ Néu cong dung cua bién tré trong mach dao dong

Ti€u chi danh gia

« Hiéu duoc nguyén 1y va tinh toan dugc thong sé mach dién ciing nhu gia tri

linh kién trong cac mach tng dung co ban cua KDTT.

« Biét van dung mot cach phu hop cac tmg dung theo yéu cau thuc té.

* Thyc hi¢n cac mach img dung.

Bai thuc hanh s6 3: Lap rap mach dao dong da hai dung IC 555

v . .
] 4
R1 é \ us
0k Vor  Resel
7|
R2 3
Oulpust
1|1|:§ b | rweshold
Ro
2 | 5B p—
+ GNID il !LED
1‘&;{% 1 }5 3
12 b
ov T 0.1uF
1. Chuan bi dung cu, thiét bj vat lién
a. Dung cu thiét bi

Dung cu Thiét bi
Bo cam Pong ho
Panh kep VOM
Kim udn May hién
Kéo song
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b. Linh kién

: Tén linh kién So
TT lwong
IC NE555 01
LED 01
R 330 01
4 R 10K 02
C 10uF 01
( C 0,1uF 01
2. Trinh tu thuc hién
Cac budéc cong viée Noi dung Yéu ciu Ky thuat

Budce 1:

- Chuan bj céc linh
kién da chon

- Kiém tra board
cam

- Xac dinh vi tri dat
linh kién trén board

- Kiém tra chét
luong va xac dinh cuc
tinh

- Po su lién két cua
board cim

- Xac dinh vi tri dat
linh kién, cac duong day
ndi, dudng cip nguon

- Uén chan linh kién
cho phu hop véi vi tri cdm
trén board

- Xac dinh ding
chan linh kién

- Chan linh ki¢n
khong dugc udn sat vao
chan tranh dé bi it ngdm
bén trong va khong duoc
vudng goc, vudng goc qua
s& bi gay.

- Vi tri dat linh kién
phai thuan loi cho qua
trinh can chinh mach

Budc 2:
- Lap rap linh kién
trén board

Lap theo trinh tu

- Lap IC NE555

- Lép cac linh kién
R1,R2, C1, C2.

- Lap tai R, LED

- Cam day lién két
mach

- Cam day cap
nguén

- Moi linh kién mot
chau cim

- Céc linh kién cdm
duang vi tri da xac dinh,
tiép xuc tot, tao dang dep

- Cac day ndi khong
chdng chéo nhau

Budc 3:

- Kiém tra lai mach tir so d6 lap rap sang so do
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- Kiém tra mach nguyén ly va nguoc lai

dién - Po kiém tra an toan, kiém tra ngudn cip
Budc 4: - Dung ddng ho van nang do nguodn cap cho IC
- Cap ngudn do NES555

thong s6 mach dién - Dung may hién song do kiém tra dang song

+ Bat nguén may hién song

+ Thur que do may hién soéng

+ Kep day mass que do vao mass mach di¢n
- Do tai chan (6) IC NE555 c6 dang soéng

’ | X = /DIV  |CH1= I DIV
CH2= DIV

- Do tai chan (3) IC NE555 ¢6 dang soéng

[ [ x= sov [om= 0w
cz= IOV
Budc 5: - Tinh tan s6 mach dao dong theo dang song hién
Hiéu chinh mach va | thi trén may hién song
cac sai hong thuong xay - Tinh tan sb dao dong theo thong sé linh kién
ra f=1/T

- Trong do: T =0,7C1(R1 + 2R2 +2VR)

- Muén diéu chinh mach dao dong nhanh, dao
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dong cham thi lam thé nao
- Tinh toan chon linh kién dé c6 f= 1KHz
- Dang sai hong
+ Ngudn cip cho IC NE555

Bai 4 . Lap rap mach dao dong da hai ding transistor

Bl B2
1k 00k
C1
104
o

. 01
r’L:jlcaza

1. Chuan bi dung cy, thiét bj vat lién

a. Dung cu thiét bi

Dung cu Thiét bi
Bo cam Pong hod
Panh kep VOM
Kim uén May hién
Kéo song
b. Linh kién
: Tén linh kién S6
TT lwgng
Transistor C828 02
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LED 02
R 1K 02
R 100K 02
C104 02
2. Trinh tu thuc hién
Cac budc cong viéc Noi dung Yéu ciu Ky thuit
Budce 1: - Kiém tra chét - Xac dinh ding
- Chuén bi c4c linh | lugng va xac dinh cyc chan linh kién
kién da chon tinh - Chan linh kién

- Kiém tra board
cam

- Xac dinh vi tri dat
linh kién trén board

- Do su lién két cua
board cim

- Xac dinh vi tri dat
linh kién, cac duong day
ndi, duong cip ngudn

- Ubn chan linh kién
cho phu hop véi vi tri cdm
trén board

khoéng dugc udn sat vao
chan tranh dé bi dit ngdm
bén trong va khong duogc
vuong goc, vuong goc qua
s& bi gay.

- Vi tri dat linh kién
phai thuan loi cho qua
trinh can chinh mach

Buoc 2:
- Lap rap linh kién
trén board

Lap theo trinh tu

- Lap transistor Ql,
Q2.

- Lép cac linh kién
R, LED

- Lap tu C1, C2.

- Cam day lién két
mach

- Cam day cap
ngudn

- Méi linh kién mét
chau cam

- Céc linh kién cim
ding vi tri da xac dinh,
tiép xtc tét, tao dang dep

- Cac day nbi khong
chdng chéo nhau

Budc 3:

- Kiém tra mach

- Kiém tra lai mach tur so do lap rap sang so do

nguyén ly va nguoc lai

dién - Po kiém tra an toan, kiém tra ngudn cap
Budc 4: - Dung dong ho van ning do tai cuc CQ1 va CQ2
- Cp ngudn do ddng thoi quan sat kim chi thi ctia dong hd co dao

dong lién tuc khong
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thong s6 mach dién

- Dung may hién soéng do kiém tra dang song
+ Bat ngudn may hién song
+ Thur que do may hién soéng
+ Kep day mass que do vao mass mach dién

- Do tai cuc CQI c6 dang song

’ | X=  /DIV |CH1= DIV
CH2= DIV

- Bo tai cuc CQ2 c6 dang song

’ | X=  /DIV |CH1= DIV
CH2= DIV

Budece 5:

Hiéu chinh mach va
cac sai hong thuong xay
ra

- Tinh tan s6 mach dao dong theo dang song hién
thi trén may hi¢n song
- Tinh tan sb dao dong theo thong sé linh kién
f=1/T
- Trong d6: T =1,4RB.C
- Muén diéu chinh mach dao dong nhanh, dao
dong cham thi lam thé nao
- Dang sai hong
+ Hai dén LED séang ca (co thé do tan sb)
+ MGt deén sang lién tuc, mdt dén khong sang:
Kiém tra Transistor

62




+ Dang song ra xau
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Bai 4
Mach nguén
Muc tiéu
- Thue hién nang cao dugc tinh ning cta cac bd ngudn nudi theo yéu cau thiét

keé.

- Thiét ké dugc cac mach tng dung vi mach 6n ap dat yéu cau ky thuat

- Rén luyén tinh ty mi, chinh xac, an toan va v¢ sinh cong nghiép
4.1. Mach nguén dung IC 6n ap

4.1.1. Mach nguon dung IC 6n ap 78XX/79XX

Ho IC 6n ap 3 chan dic biét thich hop cho cac yéu cau thiét ké cac bo nguon
nho, on dinh hay cac 6n ap trén card. Cac IC on 4p rat thong dung vi kich thuéc
nho va ton it linh kién ngoai.

St dung IC 6n 4p 3 chin thudng khong c6 van dé gi. Tuy nhién, cing can nén
cht y dén mot sb diém sau: Ngd ra cua cac IC 6n 4p thudong 1a mot ting dém NPN
(CC) va cac IC 6n ap am c6 tang ra 1 ting dém EC. Ciu hinh ting ra CC khong
duoc ap dung cho cic On 4p Am vi cac transistor diéu khién PNP kho ché tao bai
cong nghé vi mach. Do d6 viéc thém tu thoat & ngd ra IC on ap duong c6 thé
khéng can trong mot s tmg dung.

Pbi voi 6n 4p duong nén dung tu thoat 0,33 uF ¢ ngd vao va dé cai thién dap
g qua do cta 6n ap co thé dung ty 0,1 pF & ngd ra, cic tu ndy nén dit cang gan
chan IC cang tét.

L
%
=T 1 vo 12 =D

I GND I _|_

- i cC3

T Cl L2 1 uF

Z UF 4,1 uF
GND

Hinh 4.2 On dp ém
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Mach 6n ap trén don gian va hiéu qua nén duoc st dung rat rong dai va nguoi
ta d4 san xuat cac loai IC ho LA78.. d¢ thay thé cho mach on ap trén, IC LA7S.. ¢6
so 6 mach nhu phﬁn mach c6 mau xanh cta so do trén.

1§ 3 )ourt
INPUT —= -— QUTPUT
5 |11
o GROUND
IC &n dp ho LAZS.. IC én dp LA7805
LA7805 IC 6n 4p 5V
LA7808 IC 6n ap 8V
LA7809 IC 6n ap 9V
LA7812 IC 6n ap 12V

Luu y : Ho IC78.. chi cho dong tiéu thu khoang 1A tr& xudng, khi rap IC
trong mach thi U in > Uout tir 3 dén 5V khi d6 IC m&i phét huy tac dung.

IC 6n 4p ho 78.. dugc dung rong rii trong cac bo ngudn , nhu B ngudn cua
dau VCD, trong Ti vi mau, trong mdy tinh v v...

i LA 7805
__:I
c1
D1 —-D4a
220 AC
-
12V
o — |
—_—
""_\ 'cz
g
D5 — D8
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4.1.2. Ho 78xx/79xx

Ho 78xx 1a ho IC 3 chéan 6n 4p dwong trong d6 xx 1a gi tri dién ap ra. Trong
khi d6 ho 79xx 13 ho IC 6n ap am.

Cac IC nay duoc san xudt boi nhiéu hang khac nhau. Vi du: pA7805,
MC7805,

AN7805, uPC7805, NJM7805, TA7805AP, HA17805...

Tuy theo dong dién ngd ra, IC con dugc thém cac ky tu twong Gmg dé nhan

dang.
Vi du:
78LxX : Dong dién ra la 100 mA
78xx Dongdiénralal A
78HxX : Dongdiénralas A

Ho LM340-xx twong duong vé1 78xx va LM320-xx twong duong vé1 79xx.
Ho LM340 va LM320 con ¢6 thém cac ky ty dé chi hinh dang vo nhu: LM340-
xxH, -xxK, -xxT hay LM340H-xx, LM340K-xx, LM340T-xx voi H la vé T)-5, K
vo T)-3 va T 1a dang vo TO- 220. Sau day 1a mot s6 tng dung tiéu biéu:

a. Ning dién dp ra ciia IC on dp 3 chin c6 dinh
Céc IC 6n ap nhu 7805 va 7905 ¢ thé cho ra dién ap cao hon néu ghép

thém hai dién trd nhu & hinh 4.3 v6i tri s6 nhu sau:

R1=Vr/0,02

R2 =VB/0,0025

Trong d6 Vr 1a dién &p danh dinh cua IC (Vr cuia 7805 1a 5 V) va VB = Vo —
Vr

Vi du:
V, V. R R
6V SV 220 © 39 Q
9V SV 220 Q 150 @
13,8V 12V 560 © 68 O
18 V 15V 680 Q2 120 ©

Pé chinh duoc dién 4p co thé thay R2 bang mot bién tro
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(5=
FTERX
T Ul wo wo

GND
=) R1

o

GND

Hinh 4.3 Néng dién dp ra ciia IC én dp
b. Ning dong di¢n ra ciia IC én dp
Bang cach thém transistor cong suat PNP vao IC 6n ap duong co thé nang
dong dién ra 16n hon dong dinh mic cta IC nhu so ¢4 & hinh 4.4 ¢6 thé cap duoc
dong 16n hon 4 A v6i transistor c6 gan thém canh téa nhiét. Tuong tu ¢ thé ap
dung cho IC 6n 4p 4m véi transistor cong suit 1a loai NPN

a1
ZNZ2985
+U1 1 3 +U0
|M u1
B1 SEXR
H ur vo |2
3,31 W GND
-T-C1 -TT_2
8,33 uf @,1 uF

GND
Hinh 4.4 Néng dong dién ra cia én dp
4.2. Cac mach irng dung
Bai 1. Lap rap mach on ap ngudn duong dung IC 6n ap

- T I el
o 7809 i
1§ QU
COM
. -._
) l o2

¢ 00uF 2 00uF
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1. Chuan bi dung cu, thiét bj vat lién

a. Dung cu thiét bi

Dung cu Thiét bi
Bo cim Pong ho
Panh kep VOM
Kim udn May hién
Kéo song

b. Linh kién

: Tén linh kién S6
TT lwong
D 4007 04
C 2200uF/25V 02
IC 7809 01
4 R 1K 01
LED 01
2. Trinh tu thuc hién
Cac buéc cong Noi dung Yéu cau ky thuit
viéc
Bude 1: - Kiém tra chat - Xéac dinh ding
- Chuén bi c4c linh | lwong va xac dinh cyc chan linh kién
kién da chon tinh - Chan linh kién
- Kiém tra board - Do su lién két cua | khong dugc uodn sat vao
cim board cam chan tranh de bi dut

- Xac dinh vi tri dat
linh kién trén board

- Xac dinh vi tri dat
linh ki¢n, cac duong day
ndi, dudng cap ngudn

- Ubn chan linh

kién cho phu hop véi vi

ngam bén trong va
khong dugce vuong goc,
vudng goc qua sé bi gay.
- Vi tri dat linh kién
phai thuan lgi cho qua
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tri cam trén board

trinh can chinh mach

Budc 2:
- Lap rap linh kién
trén board

Lap theo trinh ty

- Lip cac diode
DI1-DA4.

- Lap IC 6n ap
7809

- Lap cac linh kién
phu trg C1, C2.

- Cam day lién két
mach

- Cam day cap
nguon

- Noi tai R, LED

- Moi linh kién mot
chau cam

- Céc linh kién cdm
ding vi tri da xac dinh,
tiép xtc tét, tao dang dep

- Cac day ndi
khéng chong chéo nhau

Bude 3:
- Kiém tra mach
dién

- Kiém tra lai mach tur so do lap rap sang so do

nguyén ly va nguoc lai

- Po kiém tra an toan, kiém tra ngudn cap

Budc 4:
- Cap ngudn do
thong s6 mach dién

- Cép ngudn cho mach dién quan sat hién
tugng clia mach ta thay dén LED sang binh thuong

ta tién hanh do thong sé k¥ thuat.

- Bo dién &p trudce 6n ap

- Po dién 4p sau 6n ap
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Bude 5: - Kich thudc cta IC 6n ap tuy theo cong sudt

Hiéu chinh mach tiéu thu cla tai tir vai chuc mA dén vai traim A. Pién
va cac se;i hong thu’émg ap vao VIN = VOUT + 3Y 14 t6t nhat. Néu nho hon
Xay ra dién &p ra khong diing. Néu dién ap vao 16n hon
dién &p ra van 6n ap nhung cong suat chiu dung cia
IC s€ giam lam cho IC nong.

- Khi str dung nén gin canh tan nhiét cho IC dé
nang cao cong suat cung cap cho tai

- Chon tu chu y dién ap chiu dung

- Chon diode chu y kha nang chiu dung dong
cua tai va dién &p nguoc.

Bai 2: Lap rap mach 6n ap nguén duong c6 diéu chinh dién 4p ra dung IC
LM317

3

1. Chuan bj dung cu, thiét bi vat lién
a. Dung cu thiét bi M
Dung cu Thiét bj

Bo cam Dong ho
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Panh kep VOM
Kim udn May hién
Kéo séng
b. Linh kién
Tén linh kién So
TT lwgng
D 4007 04
C 2200uF/25V 02
IC LM317 01
R 1K 01
LED 01
VR 10K 01
R 270 01
2. Trinh ty thyuc hién
Cac budrc cong viée NOi dung Yéu ciu Ky thuit
Bude 1: - Kiém tra chat - Xéac dinh ding
- Chuén bi cac linh | lugng va xac dinh cuc chan linh kién
kién da chon tinh - Chan linh kién

- Kiém tra board
cam

- Xac dinh vi tri dat
linh kién trén board

- Po su lién két cua
board cim

- Xac dinh vi tri dat
linh kién, cadc duong day
ndi, dudng cip nguodn

- Ubn chan linh kién
cho phu hop véi vi tri cim
trén board

khong dugc udn sat vao
chan tranh dé bi dt ngdm
bén trong va khong duoc
vudng goc, vudng goc qua
s& bi gay.

- Vi tri dat linh kién
phai thuan loi cho qua
trinh can chinh mach

Budc 2:
- Lap rap linh kién
trén board

Lap theo trinh tu
- Lép céc diode D1-

D4.

- Lap IC 6n ap
LM317

- Lap triét 4p VR

- Moi linh kién mot
chiu cim

- Céc linh kién cdm
ding vi tri da xac dinh,
tiép xuc tét, tao dang dep

- Cac day ndi khong

71




truc diéu chinh phai quay | chong chéo nhau
ra ngoai

- Lép cac linh kién
phu trg C1, C2. R1.

- Cam day lién két
mach

- Cam day cip
nguon

- Noi tai R, LED

Bude 3:
- Kiém tra mach
dién

- Kiém tra lai mach tir so d0 lap rap sang so dd
nguyén ly va nguoc lai

- PBo kiém tra an toan, kiém tra ngudn cap

Budc 4:
- Cap ngudn do
thong s6 mach dién

- Cap ngudn cho mach dién quan sat hién tugng
cia mach ta thay dén LED sang binh thudng ta tién
hanh do thong s6 k¥ thuat.

- Po dién ap trudce 6n ap

- Po dién 4p sau on ap

- Bo dai dién ap 6n &p duoc

Budc 5:

Hiéu chinh mach va
cac sai hong thuong xay
ra

- Khi sir dung nén gin canh tan nhiét cho IC d¢
nang cao cong suat cung cap cho tai

- Chon tu chu y dién ap chiu dung

- Chon diode cht ¥ kha nang chiu dung dong ctua
tai va dién ap nguogc.

Bai 3. Lap rap mach 6n ap ngudn dddi ximg udung IC 6n ap

TP1 78109
o d din our2 » :|' o Ur=9v
12VAC oM
Dm
+ A+ 1k
< o Cl/ T /\22C§ F
e ||l= 2200uF/25Vv u
220VAC > g—_L —~ %Z/‘LEDI
15 | %X @@ ]
B R2
o 12VAC . 1, 1%
c2 py To20ur
TPS 2200uF/25V 1 “ <
coM LED2
3
75 Ao o Ur=-9v

1P2 791,09




1. Chuan bj dung cu, thiét bi vat liéu

a. Dung cu thiét bi

Dung cu Thiét bj
Bo cim Pong hod
Panh kep VOM
Kim uén May hién
Kéo song
b. Linh kién
: Tén linh kién S6
TT lwong
D 4007 04
C 2200uF/25V 08
IC 7808 01
‘ IC 7809 01
R 1K 02
( LED 02
2. Trinh tu thuc hién
Cac buéc cong viée Noi dung Yéu cau ky thuit

Bude 1:

- Chuan bj c4c linh
kién da chon

- Kiém tra board
cam

- Xac dinh vi tri dat
linh kién trén board

- Kiém tra chat
lugng va xac dinh cuc
tinh

- Po su lién két cua
board cim

- Xac dinh vi tri dat
linh kién, cac duong day
ndi, duong cip ngudn

- Uén chan linh kién
cho phu hop véi vi tri cdm
trén board

- X4c dinh ding
chan linh kién

- Chan linh kién
khong duoc ubn sat vao
chan tranh dé bi dit ngdm
bén trong va khong duoc
vudng gboc, vudng goc qua
s& bi gay.

- Vi tri dat linh kién
phai thuan loi cho qua
trinh can chinh mach
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Budc 2:
- Lap rap linh kién
trén board

Lip theo trinh tu

- Méi linh kién mét

- Lap céc diode D1- chau cim

D4. - Céc linh kién cidm
- Lép IC 6n ap 7808 | ding vi tri dé xac dinh,
- Lip IC én ap 7809 tiép xuc tot, tao dang dep

- Lap cac linh kién - Céc day noi khong
phu trg C1, C2, C13, C4,

- Cam day lién két

chong chéo nhau

mach

- Cam day cap
ngudn

- Néi tai R, LED

Budec 3:
- Kiém tra mach
dién

- Kiém tra lai mach tir so d0 lap rap sang so dd
nguyén ly va nguoc lai

- PBo kiém tra an toan, kiém tra nguon cap

Budc 4:
- Cap nguon do
thong sb mach dién

- Cap ngudn cho mach dién quan sat hién tugng
cia mach ta thiy dén LED sang binh thuong ta tién
hanh do thong s ky thuat.

- Do dién ap trudce 6n ap

- Po dién &p sau 6n ap

Budc 5:

Hiéu chinh mach va
cac sai hong thuong xady
ra

- Kich thuéc cua IC 6n 4p tuy theo cong suit tiéu
thu cta tai tir vai chuc mA dén vai traim A. Dién ap
vao VIN = VOUT + 3V 14 tot nhat. Néu nhé hon dién
ap ra khong dtng. Néu dién ap vao 16n hon dién ap ra
van On ap nhung cong suit chiu dung cua IC s& giam
lam cho IC néng.

- Khi sir dung nén gin canh tan nhiét cho IC d¢
nang cao cong suat cung cap cho tai

- Chon tu chu y dién ap chiu dung

- Chon diode cht ¥ kha nang chiu dung dong ctua
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tai va dién ap nguoc.
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Bai 5
Cac vi mach twong tu thong dung
Muc tiéu:
- Trinh bay duogc cAu trac, dic tinh cac vi mach tuong tu thong dung
- Thiét ké duoc cac mach tmg dung co ban dung yéu cu ky thuat
- Kiém tra, thay thé duoc cac vi mach tuong tu dat yéu cau k¥ thuat.
- Rén luyén tinh ty mi, chinh xac, an toan va v¢ sinh cong nghi¢p
5.1. Vi Mach dinh thoi
5.1.1. Vi mach IC 555

Ho vi mach LM555/NE555/SA555 ¢6 chiic nang tao thoi gian tri hoan chinh
xac va on dinh. Khi 1am viéc ¢ ché d6 don 6n, thoi gian ndy dugce xac dinh don
gian béng mot dién tré va mot tu dién rdp thém bén ngoai. O ché d6 dao dong da
hai, tan s6 va chu ky hoat dong (duty cycle) duoc diéu khién chinh xac boi hai dién
tré va mot tu dién.

bac tinh k¥ thuat:

« Kha ning cip dong ra cao (200 mA).

« Biéu khién duoc chu ky hoat dong.

« D% 6n dinh nhiét 0,005%/0C.

« Thoi gian tri hodn tir mS dén hang gio.
« Thoi gian chuyén mach toff <2 pS.
Linh vuc tng dung:

« Tao thoi gian chuan.

* Dao dong tao xung.

* Tao thoi gian tri hoan.

« biéu khién tuan ty theo thoi gian.

Hinh 5.1. Hinh dang IC LM 555
76



Cau tao so do khoi

1 c I 8
GND ——1 +Ucc

2 7
TH'GGER [— — n;'n:;:ln a _?h D‘SCHARGE
¥
3| =2 6
OUTPUT st i s g iowin | e THRESHOLD
—|
4 = 5
RESET CONTROL
l VOLTAGE
LMb555 Timer
Hinh 5.2. So' do chan IC LM 555
Thong tin tng dung
Threshold Voltage Trigger Voltage RESET Qutput Discharging
Vth (pin 6) Vir (pin 2) (pin 4) (pin 3) Tr.
(pin7)
X X Low Low ON
Vth > 2Vcec /3 Vth > 2Vee /3 High Low ON
Vee /3 <Vth<2Vec /3 | Vec/3 <Vth<2Vee/ 3 High - -
Vth <Vee /3 Vth <Vee /3 High High OFF

Khi dit mot dién 4p muc thip vao chan RESET, ngd ra s& xudng muc thap
bét chap dién ap ngudng ciing nhu dién ap kich, ngd ra cta 555 chi thay d6i phu
thudc vao hai dién ap nay khi chan RESET ¢ mirc cao.

Khi dién 4p ngudng l6n hon 2Vee /3 va ngd ra dang & muc cao, transistor xa
s& din dién ha dién ap ngudng xudng thip hon Vcc / 3. Trong khoang thdi gian
nay ngd ra 555 xubng muc thap. Tiép theo d6 néu dua dién ap thap vao ngd kich,
dién 4p ngudng bang Vec / 3, transistor xa tit, dién ap ngudng ting 1én va diéu
khién ngd ra 1én mu
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5.1.1. Vi mach IC 555

a. So do mach don én

'
Resbr Vet

TRIG

ouT

Hinh 5.3. Mach don én

WY il e, Flaarilis

Irgorr I

-||u||-nl

=g

B =tk TRk B =DEL: Cl=i®lul, v o=

Hinh 5.4. Dang song ra dung IC 555

Hinh 5.3 1a mach don 6n Gmg dung vi mach 555 c6 chirc ning tao ra mot xung
cb dinh ngay tai thoi diém dién ap ngd vao kich thap hon Vee/3. Khi dién ap kich
dua vao chan 2 thap hon Vce/3 va ngd ra dang murc thap, FF bén trong diéu khién
transistor xa tit dan dén ngd ra trd 1én murc cao thong qua viéc cung lac nap tu Cl
va dat FF.
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Dién ap trén tu C1 13 VCI ting dan theo quy ludt ham mi v&i thoi hang t =
RA.C1 va dat dén gia tri 2Vcc/3 tai thoi diém td = 1,1RA.C1, thoi hang cang 16m
thi thoi gian dé dién ap trén tu bang 2Vee/3 cang kéo dai, do d6 bé rong xung ra
phu thudc vao RACI.

Khi VC1 =2Vcc/3, bd so sanh tai ngd vao kich s€ xéa FF, transistor xa ON,
C1 phong dién va ngd ra xubéng mirc thap.

Can luu ¥ 1a dé cho mach hoat dong binh thuong, dién ap ngd vao kich it
nhét phai bang Vee/3 trude khingd ra cua 555 tré vé murc thip, c6 nghia 13 mic du
viéc duy tri mirc cao & ngd ra khong bi d&nh hudéng boi1 xung kich trong khoang thoi
gian nay nhung cling s€ lam cho dang song ra khong duoc binh thuong nhu trinh
bay ¢ hinh 5.5

1% M, Ehaabdis

Sl

R,=9.1k{x R, =1k, C1=0.01uF, Voo=3Y

Hinh 5.5 Dang song khong binh thuong trong mach don én

5.1.2. Cac ché @) dao dong da hai

a) So do mach b) quan hé gitka tan sé véi R va C
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Bl Pt i

| il el I

H_ =1k R =1k(L K, =1kW, CC]1=]uF, ¥Veo=5%

¢) Dang song mach dao dong
Hinh 5.6 Mach dao dong da hai 555

Ché do nay duoc thuc hién béng cach thém dién tré RB vao so do ¢ hinh 5.1a
va trd thanh so d6 nhu trinh bay ¢ hinh 5.6a trong d6 ngd vao dién ap ngudng va
dién ap kich duoc nbi chung lai v6i nhau dé tao kha nang tu kich. Khingd ra 555
& muc cao, transistor Tr tit, dién ap VCI ting 1én voi thoi hang (RA + RB).C.

Khi dién ap trén C1 ciing chinh 13 dién ap ngudng bang 2Vce/3, ngd ra bo so
sanh tai ngd vao kich 1én muc cao ddn dén FF bi x0a va ngd ra 555 xubng thap.
Luc nay Tr din, C1 phong dién qua dién trd RB cho dén khi VC1 < Vee/3, ngd ra
b0 so sanh tai ngd vao kich 1én cao va ngd ra 555 cling 1én murc cao tro lai, Tr tat
va VCI lai ting dan lén.

Trong qua trinh hoat dong, trong khoang thoi gian ngd ra ¢ muc cao cling
chinh la giai doan VCI tang tir Vcc/3 1én 2Vee/3 va khoang thoi gian ngd ra & muc
thap tuong tng véi VCI giam tir 2Vee/3 xudng Vee/3. Hinh 5.4 13 so do tuong
duong khi C1 nap dién.

+
Cl == Vcl(0-=Vecc/3

Ve

L

Hinh 5.7: so dé twong dwong
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o dvc,' T‘JCC-- Vi0-) 0
Vc1{0+] = VCC.-"B (2)

{_ |

" 2 ( L RB-CIJ

Vi thoi gian mirc cao cua bo dinh thoi (tH) 13 thoi gian can thiét dé VC1(t) dat
dén gia tri 2Vee/3. Do d6:

. T
Vea(t) = %Vco = Vc{'] - % e [(RMRBJUH (4)

t, = C1(Ra + Rg).IN2 = 0,693(Ry + Rg).C1  (5)

Khi ty phong dién, ngd ra bo dinh thoi & mirc thap, so dd tuong duong nhu
sau

RB
ANy
+| . . _ I
C1 g, ,(09-2Vee A = ? R,
dv
C1 1
b= —\/ 0 (6)
174t RAiRB C1
t
R TRGITT
VC‘I[tl §V e (T)
CcC

Khoang thoi gian ngd ra muc thap (tL) bang vi khoang thoi gian dé dién ap
VCI(t) giam dén gia tri Vee/3.
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i
% Vee = 3 Voc. @ RAsRDICT  (8)

t, = C1 (Rg + Rp) In2 = 0,693 (Rs + Rp) C1 (9)

Thong thuong RB >> RD. Suy ra:

tL = 0,693 RB.C1

Do d6, chu ky cia tin hiéu dao dong 1a tong cta thoi gian nap véi thoi gian
xa cua tu C1.

T=t+1=0,693 (Ra + Rg) C1 + 0,693 RgC1 =0,693 (Ra + 2Rz) C1

(1 144
T (Ra+2Rs)C1

(11)

5.1.3. Ché d) chia tan s
Bang cach thay di thoi gian tri hoan thich hop, mach don 6n c6 thé thuc hién
duoc chirc ning ciia mach chia tan sd nhu trong hinh 5.4 13 dang soéng cia mot
mach chia 3 . Tn s6 xung vao bang 3 1an tan sb xung ra.

R,=9.1k2, R, =1k, C1=0.01uF, VeemSV

Hinh 5.8 Dang séng mach chia tin sé
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5.1.4. Piéu ché d rong xung

Dang xung ra cua bd dinh thoi cé thé thay doi bang cach diéu ché dién 4p
diéu khién tai chan 5 sy thay d6i ap chuén cua cac bo so sanh bén trong. Hinh 5.5
trinh bay mot mach diéu ché bé rong xung.

Khi cac xung kich dugc dua lién tuc vao mach don on, bé rong xung ra cua
555 s& bi diéu ché theo dién 4p dit tai ngd diéu khién, dién ap nay co thé hinh sin
hodc cac dang khac, hinh 5.9b trinh bay cac dang song nhan dugc.

VA, il

R, =9 1ki) R, =1kl Cl-00luF, Vooay

a) So' d6 mach dién b) Dang song nhdn duoc
Hinh 5.9 Ché dé diéu ché bé rong xung

5.1.5. Tao xung ddc tuyén tinh

+Woo
N d & a
_ 1Vl by, BRaasdie
/L /I\ Re F7 |
4 &
H}S{T
TRIG @1
A2

]

ouT L9

R4 THEL HI=Tm (L, I!I 2.7ThiL I!I IRy, Cl=lbluF, Vee=5Y

Hinh 5.7 Mach tao dién ap tuyén tinh
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Nguén dong trén so ¢6 gdbm cé: Transistor PNP Q1, R1, R2 va RE

|C:VCC—VE (12)
Re
VE:VBE-F&VCC (13)
R1+R2

5.2. Vi mach cong suat 4m tan

5.2.1. Mach khuéch dai cong suat Am tin dung IC LA4440

LA4440 do hang SANYO san xuét 1a mét vi mach khuéch dai  Am thanh
cong suét trung binh dugc tng dung phé bién trong linh vuc di¢n tur gia dung, dic
tinh dugc tom tit nhu sau:

* Hoat dong dugc ¢ hai ché do: Stereo 2 kénh riéng biét 2x6 W (dual

mode) hodc kiéu mach cau (bridge) mono 19 W

« S linh kién thém bén ngoai rat it.

« Nhiéu lic mé may nho va kha ning can bang tot.

« Loc gon song tot: 46 dB.

« Nhiéu xuyén kénh thap.

« Nhiéu noi bo thap: Rg=0.

« P9 méo phi tuyén thap trén toan bo dai tan tir thap dén cao.

« D& thiét ké giai nhiét.

« C6 chirc nang tat Am thanh cai sin .

Co6 kha nang bao vé: Qua nhiét, qua ap, bao v€ dién ap dinh, bao vé ngén
mach cac chan ra.

So dd khdi
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deiver
mput amp.
a 1 amp. |
PR .
I
Preamp O—
Avile i audio Tively | Jpop molme
] WAL
- ET:'LI.:L.I:'IL [ fllter preventer
I
o o | |

/

thermal

5.2.2. Mach ung dung L.A4440

Mach tng dung 1

Poswer Amp (MO

Hinh 5.10 So do6 khéi LA4440
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;— LAG40
(3=51.5 dp)

1 + ' L
oE ?;5" T (Rolyester
vy oy film capacitor)

Hinh 5.11 Mach khuéch dai stereo

C1 (C2): Tu hdi tiép: xac dinh giéi han tan s thip ctia mach, thdi gian khoi
dong s€ bicham lai khitang gia tri tu

C3 (C4): Ty ting cudng, tan s thap ¢ ngd ra giam khi giam gia tri tu
C5 (C6): Tu triét dao dong, nén dung tu co dic tinh nhiét va tan s tét.
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C7 (C8): Tu ngd ra, anh huong dén giéi han tan s thap. Trong so ¢ khuéch
dai cau hai tu nay duoc ghép nbi tiép véi nhau.

C9: Chtic nang loc gon song, con dugc dung dé tao thoi héng cho mach
muting
R1 (R2): Dién tro loc dao dong tu kich

R3 (R4): Pién tro ngd vao dao, dung dé diéu chinh d6 loi trong so ¢ khuéch
dai cau 1

R5: Chinh thoi gian khoi dong trong so ¢ khuéch dai  cau 2

C10 :Tu chdng dao dong cho mach chinh d6 loi trong so d6 khuéch dai cau 2
Cl11: Tu loc nguén

R6 (R7): Pugc dung trong so d6 khuéch dai cau dé tang téc do xa dién va on
dinh dap tng ngd ra

Trong so dd cho thdy kénh 1 1a mach khuéch dai khong dao va kénh 2 13
mach khuéch dai dao. Tin hiéu ra ctia khuéch dai khong dao qua ciu phan ap R3-
R4 dua dén dau vao caa khuéch dai  déo

ol Ryy=3082 (typ), R=20k82 (typ)
G k—@-f " At Ryy'=0 (recommended VG)
a3 L : VG-20kg = (dB)

-;’ RNI.
[n case of using Ryp’
%f Ln VG-20l0g ——t—; (dB)
O QRL % Rur Ry

Hinh 5.12. Diéu chinh dé loi trong so do stereo

87



5.3.1. Vi mach tao ham

Vce  GND  BIAS
O 00 e
Tirnin? I_ j
Capacifor vco
- 1 @— 1
TRt ———
Timing I_
Resistors . SCu”iﬂl Multiplier
witches in
And Sina 1
TR2 .' Shaper >_© STO
FSKI @7
amst () s © J1
WAVEA1 @
wavea2 (3
symat ()

symaz ()

Hinh 5.13 So do khoi XR-2206

Chure nédng cdc chan ra

Chan | Ky hiéu Kiéu | Mo ta

1 AMSI I Ngb vao diéu bién

2 STO 0 Ngb ra sin hodc tam giac

3 MO 0] Ngb ra da hop

4 VCC Ngudn nudi (+)

5 TC1 I Ngo vao tu dinh thoi

6 TC2 I Ng6 vao tu dinh thoi

7 TR1 0 Ngé ra dién tré dinh thai 1

8 TR2 0 Ngé ra dién tré dinh thoi 2

9 FSKI I Ngd vao FSK
10 BIAS O BDién ap tham chiéu ndi
11 SYNCO O | Ngb ra déng b open collector can 1 dién tré kéo lén
12 | GND Dét
13 WAVEA1 I Ngd vao chinh dang séng 1
14 WAVEA?2 I Ngd vao chinh dang séng 2
15 SYMA1 I Ngd vao chinh bé rong xung 1
16 SYMAZ I Ngd vao chinh bé rong xung 2

MO ta ciu truc XR-2206

XR-2206 gdm bon khdi chirc niang: Khéi dao dong diéu khién bang dién ap
(VCO), khdi stra dang sin va nhan analog, khéi khuéch dai  dém d6 loi don vi va
mot tap hop cac chuyén mach dong dién.
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Tan sd ngd ra cua VCO til¢ vé1 dong dién ngd vao, dong dién nay dugce xac
dinh boi dién trg dinh thoi nbi tir cic ngd vao dinh thoi xuéng GND. Do co hai
chan vao dinh thdi nén ¢ thé tao ra dugce hai tan sb riéng biét cho img dung may
phat FSK bang cach xtr dung ngd vao diéu khién FSK, tin hiéu nay diéu khién
chuyén mach dé chon mot trong cac dién trd dinh thoi va dua n6 vao mach VCO.

[
[
' .
1 18 Symmetry Adjust
* " LV -
) —|—G 'ﬂ:lé " 25"% 84 = Open For Triangle
'|' VG Sina 1 =Closed For Sinswave
6 Shaper S,
THD Adjust
FSK Input > : =t
nput 2 Bl 71| current 2 Triangle Or
82, 8[| switches C o
- 1 e—y  Square Wave
Output
10| 12 XR-2206
J- ‘J'r_ 10K
;l— 1uF
- |+ Vee
™ 1uF
Voo 0—AAA—S—AAN |||-
51K 51K
Hinh 5.14 Mach thit co bdn
Vee
Q
uF
<"
4
1 16
[ e
- Muit. Sy Closed For Sinewave
J-c o) And 15
T Sine 14
6 v Shaper S,
5 80
7 Current | .
WA : 2 Triangle Or
! Ry 1k o] Swiches :}r\ < Sine Wave Output
h & 1 - Z Square Wave
- \_\/_/ T N Output
R 10_]_1 2 XR-2206
= 10K .
.
1uF
;: Vec
10uF
Vee »

51K 5.1K

Hinh 5.15 May phat sin khong co chinh
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Vee

;mF
4 .
t t
1 18 Symmetry Adjus
+| I Mult. 25'$ Rs
And 15 84 Closed For Sinewave
1 C .
F=re T 8 Sine 4
=1 | Shaper 3 § Ra
H o
A 71| Curent I_ 2 Tii
! » Triangle Or
M Ry K &} Swiches u—} \ Sine Wave Output
b4 i { Square Wave
e W ot ™ Output
R 10112 (3
+.L R,  XR206 ¢ . ML

I uF

Vee

Vee
5.1K 51K

Hinh 5.16 Mdy phat sin véi dg bién dang thap nhat

v
= 1uF
4
1 1
- 5 ‘e
- Mutt. hE
>2V ~ Fq C v And 14
T T s H [ e,
<tv— P2 P 13 200
FSK Input Y———p—1- Cumont | ) ™
m_&_ switches| | 1 > < FSK Output
11
F1=1R1C
F2=1/R2C 1el12 [3 g XR-2206
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Hinh 5.17 May phat FSK song sin
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Hinh 5.18 May phat xung vuéng va rang cua
Frequency — Shift keying

Vi mach XR-2206 c6 thé lam viéc v6i hai dién tré dinh thoi riéng biét R1 va
R2 ndi vao cac chan 7 va 8 nhu trong so d¢d 5.18. Tuy theo cuc tinh cta tin hiéu
logic tai chan 9 ma mot trong hai dién tr¢ s€ duogc tac dong: Néu chan 9 hé mach
hodc duoc ndi dén dién ap > 2 V thi chi c6 R1 tac dong, va néu dién ap tai chan
nay < 1 V thi chi ¢6 R2 duogc tac dong. Do d6, tan sb ra bi khoa gitra hai muc fl va
f2fl=1/R1Cf2=1/R2C

Khi hoat dong vd1 nguon doi xung thi dién ap tai chan 9 s€ dugc tham chiéu
vo1 bicu khién mirc DC ¢ ngo ra.

Mitc DC ¢ ngd ra (chan 2) gan bang véi muc DC tai chan 3. Trong cic so do
hinh 5.16, 5.17 va 5.18, dién ap tai chan 3 la phan ntra dién 4p gitta V+ vd1 GND
nén muc DC ra = V+/ 2.

May phat sin khong c6 diéu chinh ngoai

Hinh 5.16 trinh bay mach tao séng sin diung XR-2206, tan s6 duoc thay doi
béngbién tréd R1 tai chan 7, bién do ra cuc dai  16n hon V+/2 vé1 dd méo < 2,5%.
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So dd nay co thé thay dbi dé hoat dong voi ngudn nudi ddi xtimg bang cach
nbi tat ca cac diém GND véi V- va R3 dugendi truc tiép voi GND.

Thanh phan séng hai & ngd ra co thé giam dén -0,5% bang cach thém kha
nang chinh ngoai nhu & hinh 5.17, bién tré RA chinh dang sin va RB tinh chinh sy
doi xtng. Qua trinh chinh dugc thuc hién nhu sau:

1. Bat RB vé vj tri gitra va chinh RA sao cho ¢ méo nhé nhét.

2. Gili nguyén RA, chinh RB sao cho do méo gidm nhd hon.

May phat song tam giac

So d6 & hinh 5.16 va 5.17 c6 thé dugc bién doi dé tao thanh mach phat song
hinh tam giac bang cach hé mach gitta chan 13 va 14 (S1 ho). Bién do song tam
gidc bang khoang hai lan song sin.

May phat FSK

Hinh 5.17 trinh bay so ¢5 mach phat FSK dang sin. Cac mirc Mark va Space
c¢6 thé duoc chinh doc 1ap bang cach thay d6i cac dién tro dinh thoi R1 va R2, pha
tin hiéu ra lién tuc trong sudt thoi gian chuyén tiép, tin hiéu khéa dugc dua vao
chan 9, mach diéncé thé hoat dong voi nguén doi Xung bﬁng cach ndi diém GND
Xuéng V-.

May phat xung vudng va rang cua

Hinh 5.18 1a so dd mach phat xung vudng va ring cua, & ché do nay ngd vao
FSK (chan 9) dugc nbi ngan mach véi ngd ra xung vudng (chan 11) va mach tu
diéu ché FSK gitta hai tan s6 phan biét trong sudt thoi gian mirc cao va mirc thap
clia xung ra, bé rong xung c6 thé thay doi tir 1% dén 99% boi R1 va R2, gid tri cac
dién tré ndy nén chon trong khoang tir IKQ dén 2 MQ.

Nguyén ly hoat dong

Tan s6 dao dong f0 duoc xac dinh bdi tu C bén ngoai ndi gitta chan 5 va 6
vé1 mdt trong hai dién tré dinh thoi & chan 7 va chan 8.

fo= —_Hz
RC

Thay doi tin s6 bang cach thay doi R va C, dé c6 duoc do on dinh nhiét ti wu
nén chon 4KQ < R <200 KQ va C tir 1000 pF dén 100 pF.
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bicu ché va quét tan so

Tan s dao dong ti 16 voi tong dong dién dinh thoi IT chay tir chan 7 hodc 8

. 3201(mA)
C(H(p

Cac ngd vao tai chan 7 va 8 c6 ndi tro thép va dugc phan cuc bén trong véi
dién ap +3 V, tan s bién thién tuyén tinh theo IT trong mot khoang dong dién rong
tir 1 mA dén 3mA, co thé thay doi tan sé bang cach thay d6i dién ap VC dua vao
chan dinh tho1 dang tac ddng nhu & hinh 5.2

Hinh 5.19 So dé tao tan s6 quét

L
oL 1+5[1—ﬁ] Hz
RC| Rel 3

47

Trong d6 VC tinh bang volt, 6 loi bién d6i ap-tin K duoc tinh theo cong
thure
cf 0,32

K= =— Hz/\V
Ve Rc.C

Bién @0 tin hiéu ra

Bién d0 tin hi¢u ra ti I€ nghich vé1 dién tré R3 ndi & chén 3. Trong ché do
sin, bién d¢ ra khoang 60 mV dinh / 1 KQ, trong ché do tam gidc gia tri nay 1a 160
mV /1 KQ.Vi du voi R3 =50 KQ thi bién d6 sin ¢ ngd ra gan bang 13 V

biéu ché bién do
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Bién d6 ra co thé dugc diéu ché bang cach dua 1 dién ap DC va tin hiéu diéu
ché vao chan 1. trd khang chan nay khoang 100 KQ. Bién d6 ra bién thién tuyén
tinh theo dién 4p tai chan 1, thanh phan DC phan cuc khoang 14 V (VCC / 2), tin
hiéu ra dao pha va di qua diém 0, dic tinh nay thich hop cho tng dung FSK va
diéu bién can bang. Dai dong cua diéu bién vao khoang 55 dB.

Chu y: Nén dung ngudn nudi cb do 6n ap tt khi diéu ché AM vi bién d tin
hiéu ra thay d6i theo dién 4p nguon.

5.4. Vi mach ghi — phat 4m tan

5.4.1. Gi6i thi€u chung

Ho vi mach ISD2560 cung cip giai phap ghi-phat don chip chét lwgng cao tir
60 dén 120gidy. Cac thanh phan tich hop trén chip bao gom mach dao dong,
khuéch dai micro, tu dong diéu chinh do loi, loc nhiéu, loc nguén, khuéch dai loa
va mang luu trir mat do cao da cap. Thém vao d6 ISD2500 két hop voi vi didu
khién cho phép thuc hién cac cau thong bao va dia chi phirc tap. Cac mau ghi ghi
duoc luu trir trong ving nhd khong mat dir liéu trén chip. Tiéng néi va Am thanh
duoc ghi truc tiép vao bo nhé dudi dang thong thuong dat chit luong cao va 6n
dinh khi phat lai .

| horalClock f—  Timing
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Hinh 5.20 So do khoi 2560/75/90/120
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5.4.2. Pac tinh

* Giai phap ghi-phat &m thanh don gian

* Kha ndng phat lai am thanh ty nhién, chét lugng cao

« Phat lai bang nat nhan hodc vi diéu khién tac dong theo canh hodc murc dién
ap

* Bon chip trong khoang 60, 75, 90 hoac 120 giay

« Cho phép nbi thac truc tiép dé ting thoi gian hoat dong

« C6 ché @6 giam ngudn (dong chd 1pA)

« Thong tin khong mat khi tat ngudn (khong can ngudn du phong)

« Kha ning dinh dia chi cho nhiéu thong bao

« Dir liéu ton tai trong vong 100 nim

« Cho phép ghi 100.000 lan

* Mach dao dong tich hop trén chip

« Ngudn nudi don cuc +5

5.4.3. Mb ta chi tiét

a. Chét lwong am thanh

Ho ISD2500 bao gom cac thiét bi duoc dé nghi tan sb 1dy mau 1a 4.0, 5.3, 6.4
va 8KHz cho phép ngudi ding chon Iya tiy theo chat lwong 4m thanh. Tang thoi
gian hoat dong s& giam tan so lay mau va bang thong

Mau am thanh dugc luu trir tryc tiép trén chip khong s6 hoa va két hop voi
giai phap nén khac. Kha ning luu trit analog gitip qua trinh tai tao tiéng ndi, m
nhac va hiéu Gmg am thanh rat ty nhién va chinh xdc ma hau hét cic giai pohap sd
khong dat duoc

b. Thoi gian hoat dong

Ho don chip ISD2500 cung cap cac thoi gian hoat dong 60, 75, 90 va 120
gidy va

cho phép ghép ndi thac véi nhau dé ting thoi gian nay

¢. Bo nho EEPROM

Mot trong nhitng tién ich cua cong nghé ghi am chip ISD’s la viéc tng dung
bo nhd khéng mat dir liéu dé luu trit théng bao khi mat ngudn dén 100 nim, thém
vao d6 thiét bi con cho phép ghi lai trén 100.000 1an
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d. Giao tiép véi vi diéu khién

Ngoai dic diém don gian va dé xtr dung ho ISD2500 con bao gom tat ca cac
yéu

cau giao tiép véi cac tng dung dung vi diéu khién. Cac duong dia chi va diéu
khién c6 thé két ndi voi vi diéu khién dé thue hién mot nhiém vy x4c dinh

e. Lap trinh

Ho ISD2500 rat thich hop véi cac tng dung chi co chtrc ning phat lai , trong
do cac thong diép dugce tham chiéu boi cac nat nhén, cong tac hodc vi diéu khién.
Mbi khi thong di¢p can thiét duoc tao ra, mot ban sao sé dugc phat ra mot cach dé
dang bang thiét bi lap trinh ISD

1SD2560/75/90/120
AomoC]1 e 28 [ Vcep
AlMI ]2 27 1 PR
OVF e 32 3 ANA OUT AZM2C] 3 26 [ XCLK
g:_g:z gé:ﬁr&:m AIMIC 4 25 [ EOM
—3 —
EOM 4 29 aMCRer  AVMALTS 24 [ PD
XClK =15 28 mMIC ASMS ] 6 231 Ce
PR & 27 vcea A6ME ] 7 22 1 OVF
Veepbe 7 26 4 5P-
NC =8 ISD2560/75/90/120 25 BINC ATC8 21 7 ANA OUT
NC 9 gf;:NC ABC] 9 20 [ ANAIN
AOMO 10 = 5P+
AIMI 11 22 Fvigsa A 10 19 (3 AGC
A2M2C12 %:VSSD AUXINC N 18 [ MIC REF
AIMI=13 = AUX IN v 12
AdMAC 14 19 5 A9 VSSDI: 17 3 MIC
AS5/M5 15 18 0 A8 ssa]13 16 [ VCcA
AGME 16 17 3 A7 SP+[]14 15 [ s—
32-PIN TSOP DIP/SOIC

Hinh 5.21S0 do chdn ISD2560/75/90/120

5.4.4. Ciu tao chin ra
Nguén nudi (VCCA, VCCD)

Dé giam nhiéu, mach digital va analog trong ho ISD2500 dung cac bus ngudn
riéng biét, cac dién ap nay duoc dan ra cic chan khac nhau va nén ndi dén ngudn
nudi cang gan cang tét. Thém vao d6 nén cach ly cac dién ap nay véi vo linh kién

GND (VSSA, VSSD)

Ho ISD2500 ¢6 cac duong ndi dat digital va analog riéng biét. Cac chan nay
nén ndi dén ngudn nudi qua cac duong cé trd khang thap riéng biét

Ng& vao POWER DOWN (PD)
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Khi khong thu hodc phét lai, chan PD nén dugc dua 1én mirc cao dé chuyén
sang ché d6 cong suat thap. Khi xay ra tran, chan OVF xudng thap, PD nén dwa Ién
cao dé reset con tro dia chi vé vi tri ghi-phat dau tién. Ngoai ra, & ché 36 M6 chan
PD con c6 chtrc nang khéc s& dugc trinh bay ¢ phan sau

Ngod vao chon chip (CE)

Hoat dong ghi-phat duoc cho phép khi chan ndy ¢ murc thip. Cac ngd vao dia
chi va ngd vao P/R dugc chdt tai canh Xuéng cua CE. Chan nay con c6 chirc nang
khac & ché do M6

Ngd vao PLAYBACK/RECORD (P/R )

Ngo vao nay dugc chét boi canh xuéng ctia tin hiéu CE. Mtc cao chon ché
dophat lai va mire thap chon ché d6 ghi. O ché d6 ghi cac ngd vao dia chi cung cap
dia chi bat dau va qué trinh ghi tiép tuc cho dén khi PD hoic CE 1én muc cao hoic
Xay ra tran c6 nghia 1a bo nhd da day. Khi két thiic thao tac ghi bang PD hoic CE,
mot diém danh ddu (EOM) s& duogc luu trit tal dja chi hién hanh trong bd nhd.
Trong qua trinh phat lai, cdc ngd vao dia chi cung cap vi tri dau tién va thiét bi s&
phat lai cho dén khi gip diém danh dau. Thiét bi c6 thé vuot qua diém danh diu
trong mot ché do hoat dong hodc néu CE dugc gilt & muirc thép trong ché do dia chi.

END-OF-MESSAGE / RUN OUTPUT (EOM)

Piém danh dau duoc tu dong thém vao tal vi tri két thic cua mdi thong di¢p
khi ghi. Piém nay van ton tal cho dén khi mot thong diép khac dugc ghi dé lén.
Ngo ra EOM xudng mirc thap trong mot chu ky TEOM & cudl mdl thong diép.

Ngoai ra, ho ISD2500 ¢6 mdt mach do dién 4p VCC bén trong dé bao dam
tinh toan ven cua thong diép khi VCC giam xudng 3.5 V. Trong trudng hop nay,
EOM xudng mirc thap va thiét bi chi dugc cho phép & ché d6 phat lai

Khi thiét bi duoc cAu hinh ¢ ché do hoat dong M6 (ché d6 nut nhan), chan
nay s& cho ra tin hiéu RUN tac dong mirc cao cho biét thiét bi dang ghi hodc phat.
Ngod ranay co thé diéu khién LED béo thiét bi dang hoat dong

OVERFLOW OUTPUT (OVF)

Ngd ra nay xudng muc thap tal vi tri cudl ciia bd nhé bao cho biét thiét bi da
day vathong diép bi tran. Sau d6 ngd ra OVF tiép theo sau ngd vao CE cho dén
khi xuit hiénPD dit lai thiét bi. Chan nay c6 thé duoc ndi thac nhiéu ISD2500 lai
voi nhau dé tang thol gian hoat dong

MICROPHONE INPUT (MIC)
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Ngd vao nay dan tin hiéu vao mach tién khuéch dai trong chip, mach AGC
bén trong diéu chinh d6 loi ctia mach khuéch dai nay tu -15 dén 24 dB. Nén két
ndi xoaychiéu chan nay v&1 micro bén ngoai qua mot tu dién ndi tiép, gia tri cua
tu két hop véi dién tro ngd vao 10 KQ tal ddy s& xac dinh giéi han tan s thap
cua ISD2500

MICROPHONE REFERENCE INPUT (MIC REF)

bay 1a ngd vao ddo cua mach tién khuéch dai c6 chuc nang triét nhicu
hodc nén tinhi¢u dong pha khi két n61 mot micro vi sai voi thiét bi

AUTOMTIC GAIN CONTROL INPUT (AGC)

Ngd vao AGC diéu chinh d¢ loi ctia mach tién khuéch dai trong khi hoat
dong dé busu bién dong dién 4p vao cua micro. Machj AGC cho phép ghi toan
thang dal dong Am thanh véi d6 bién dang thap nhat. Thol gian kich hoat duoc xac
dinh bol hang s6 thol gian gitta nodi tré 5 KQ v6i tu ngoai C2 ndi tir chan AGC
xubng masse analog VSSA. Thol gian “thoat ra” dugc xac dinh boi dién trd ngoai
R2 ndi song song voi tu C2 xudng masse analog VSSA. Tri sé danh dinh 470 KQ
va 4,7 uF thich hop cho hau hét cac truong hop ANALOG OUTPUT (ANA OUT)

bay 1a chan ra cia mach tién khuéch dai , do loi dién ap cua mach tién
khuéch dai duoc xac dinh bol dién ap tal chan AGC ANALOG INPUT (ANA IN)

Tin hi¢u tai chan nay dugc ghi vao chip. DPdi v6i cac ngd vao micro, chan
ANA OUT nén ndi ngang qua mot tu ngoai dén chan ANA IN. Gia tri tu két hop
voi ndl tro 3 KQ cua ngd ANA IN xac dinh gigi han tan sé thip ctia 4m thanh,
néu tin hiéu dua vao tir mot ngudn khac véi micro thi ¢é thé lién lac tryc tiép thong
qua mdt tu dién dén ngd vao ANA IN

EXTERNAL CLOCK INPUT (XCLK)

Tai ngd vao nay c6 mdt mach kéo xuéng bén trong. Ho ISD2500 duoc ché
tao v&i tan sb ndl c6 dung sai £1% gia tri trung tAm. Sau d6 tan sé duogc duy tri v6i
bién dong +2,25 % trén toan dal nhiét do va dién ap lam viéc. Xung dong hd bén
trong c6 dung sai +5% trén toan dal nhiét d6 va dién ap cong nghiép. Dé ting do
chinh x4c c6 thé kich xung déng hd vao chan XCLK theo bang sau

Thiét bi Tan sé ldy mau | Tan sbé ddéng ho
1ISD2560 8 KHz 1024 KHz
1ISD2575 6.4 KHz 819.2 KHz
1SD2590 5,3 KHz 682,7 KHz
1ISD251 2U| 4 KHz 512 KHz

Hinh 5.24 Tan s6 ldy mdu va dong ho ngodi
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Tan sb déng ho dé nghi khong nén thay doi boi vi cac mach loc d3 cb dinh.
Néu khong dung nén néi ngd vao XCLK xuéng GND

SPEAKER OUTPUT (SP+/SP-)

Tt ca cac thiét bi trong ho ISD2500 déu c6 tich hop mach diéu khién loa vi
sai voi cong suat 50 mW 16 Q tirngd vao AUX IN (12,2 mW tir bo nhé)

Céc ngd ra loa dugc gitt & murc VSSA trong khi ghi va & trang théai gidm
ngudn, khong duoc phép ghép song song cac ngd ra loa ctia nhiéu thiét bj ISD2500
v6i nhau d€ tranh lam hu thiét bi.

C6 thé dung ngd ra don (bao gdm mot tu lién lac gitta chan SP véi loa). Cac
ngd ra ndy co thé dugc xir dung riéng biét véi tin hiéu ra 1y tir mot trong hai
chan. Xt dung ngd ra vi sai s& ting cong suit ra 1én 4 1an.

Luu ¥ : Khéng duoc ndi dat hoidc dua tin hiéu diéu khién vao ngd ra khong
dung

AUXILIARY INPUT (AUX IN)

Ngd vao nay dugc da hop ngang qua mach khuéch dai ra va cac chan ra loa
khi CE & muc cao, P/R & muc cao hodc thiét bi xay ra tran khi phat lai . Trong
truong hop ndi thac nhiéu ISD2500, chan AUX IN duoc dung dé ndi tin hiéu phat
lai tir thiét bi theo sau v6i ngd ra loa cta thiét bi phia truéc. Pé giam nhiéu
khong nén diéu khién ngd nay trong khi b nhd dang hoat dong

ADDRESS/MODE INPUTS (AX/MX)

Cac ngd nay co6 hai chirc nang phu thudc vao murc logic cua hai bit dia chi
cao (A8 va A9). Néu mot trong hai bit nay & muc thap thi tit ca cac ngd vao la dia
chi va dugc dung 1am dia chi bat dau cho chu ky ghi hodc phat hién hanh. Cac chan
nay chi la ngd vao, cac dia chi vao duogc chét tal canh Xuéng cua CE

Néu ca 2 bit A8 va A9 déu ¢ mirc cao cac ngd ADDRESS/MODE c6 chic
nang la cac bit chon ché d6 duoc trinh bay trong bang cac ché do hoat dong. Co 6
ché do hoat dong (MO...M6), va co thé hoat dong cung luc nhiéu ché d6. Ché do
hoat dong duoc léy mau tal mdl canh xuéng ctia CE. Do d6, cac ché do hoat dong
va dia chi truc tiép loal trir 1an nhau.

5.4.5. Cac ché do hoat dong

Ho ISD2500 duogc thiét ké véi mét sd ché do hoat dong cai san v&i chirc
nang t61 da voi sb luong linh kién thém vao it nhat. Cac ché d6 hoat dong xtr dung
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cac chan dia chi trén thiét bi ISD2500 nhung vung dia chi hop 1¢ dugc anh xa ra
bén ngoai. Khi hai bit A8 va A9 & mitc cao, cdc bit dia chi con lai dugc xem la
mode bit. Do d6 cac ché do hoat dong va cac dia chi truc tiép khong tuong thich va
khéng thé dugc dung déng thoi véi nhau.

C6 hai luu ¥ quan trong khi ap dung cac ché do hoat dong. Thir nhét, tat ca
cacthao tac déu bat diu tai dia chi 0 d6 13 vi tri bit dau cua vung dia chi trong
ISD2500, cac thao tac tiép theo c6 thé dugc bat dau tal cac dia chi khac tuy theo
ché d6 hoat dong da chon. Ngoai ra, con tré dia chi dugc reset vé 0 khi thiét bi
chuyén tur thu sang phat lai , phat lai sang thu (ngoai trur ché do M6) hoac khi thuc
hién chu ky giam nguon.

Tht hai, cac ché do hoat dong dugc thuc hién khi chan CE Xuéng thép va 2
bitMSB 1én mirc cao. Ché d6 nay van con hiéu luc cho dén khi CE xubng thap lan
nua. Lic nay céc gia tri address/modes hién hanh dugc léy mau va thuc thi.

Ché dé  Chirc nang 'ng dung Két hop véi !
MO Bé qua thdéng diép  T¢&i nhanh qua thdéng diép M4, M5, M&
M1 Xéa diu EOM Pinh d4u EOM tai vj tri két thac M3, M4, M5, M6
théng diép cudi cung
M2 Khéng ding Duw trir
M3 Lap Tiép tuc phat lai ttr dia chi 0 M1, M5, M&
M4 Dinh dia chi lién Thu/phat nhiéu théng diép lién MO, M1, M5
tiép nhau tiép nhau
M5 CE tacdéng mye  Tam dimg théng diép MO, M1, M3, M4
M6 Piéu khién bang Giao tiép vai thiét bi don gian MO, M1, M3
nat nhan

5.4.6. M6 ta cac ché do hoat dong

Cac ché d6 hoat dong co thé duoc ap dung két hop voi vi diéu khién dé thuc
hién yéu cau cua hé théng.

MO — B6 qua thong diép

Ché d6 nay cho phép nguoi ding bo qua cic thong diép ma khong can biét
dia chi vat ly thuc cua mdi thong diép. mdi khi CE Xuéng thép con tro dia chi ndi
s& toi nhanh dén thong diép ké tiép. Chi nén dung ché do nay khi phat lai va c6 thé
két hop véi M4

M1 - Xéa dau EOM

Ché do nay cho phép ghép cac thong diép duogc thu lién tiép thanh mot thong
diép don v6i mot dau EOM tai vi tri két thuc théng diép cudi cting. Va chudi thong
diép da ghi dugc phat lai nhu mdt thong diép don 1€
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M2 — Khong dung

Khi chon ché d6 hoat dong, chan M2 nén & muc thip

M3 - Lap

Tu dong phat lai lién tuc mot thong diép tir dia chi bat dau cua bo nhd. Mot
thong diép co thé phi day bo nhd va dugce lap lai tir dau dén cubdi ma OVF khong
xubng muc thap

M4 — Pinh dia chi lién tiép

Khi hoat dong binh thudong, con tro dia chi sé reset khi thong diép dugc phat
lai dén diém danh ddu EOM, Ché do M4 ngan con tro dia chi bi reset tai EOM va
cho phép phat lai lién tiép cac thong diép.

MS5 - CE tac dong muc

Ché d6 mic dinh cia ISD2500 1a chan CE tac dong canh khi phat va tac dong
mirc khi thu. Ché do M5 s& chuyén chan CE sang tic dong mirc khi phat.

Diéu nay dic biét htru dung khi muébn két thic qua trinh phat lai bang tin hiéu
CE O ché d6 nay, chu ky phat duoc bét dau khi CE xudng thap tai vi tri bat dau cua
bd nhd. Chu ky phat tiép tuc khi CE vAn con & muc thip va lap tic chdm dut khi
CE lénmurc cao. Mot murc thép moi cua CE s€ khdi dong lai thong di€p tu vi tri
bt dau trir khiM4 ciing & mirc cao.

M6 — Ché do niit nhan

Ho ISD2500 dwoc cAu hinh lam viéec & ché do nat nhan trong cac ung dung
gia ré va yéu cau sd lugng linh kién ngoai tdi thiéu. Ché do nay duoc chon khi hai
bit MSB omic cao va chan M6 ciing phai & muic cao. Thiét bi ludn trd vé trang thai
giam ngudn taivi tri két thic chu ky ghi cling nhu phat sau khi CE 1én mitc cao

Khi lam viéc & ché do nay chuc nang mot sb chan trén thiét bi co thay doi
Chan Chirc nang thay ddi & ché do niit nhan

CE Nut nhan start/pause (tic dong canh xudng)

PD Nut nhin stop/reset (tac dong canh 1én)

EOM Murc cao bao hoat dong

Hinh 5.26 Chén ¢ chirc ning thay d6i & ché ¢ nut nhan

CE (start/pause)
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Trong ché d6 nat nhan, CE hoat dong nhu mot tin hi¢u tac dong tai suon
xubng, néu khong cé mot thao tac nao dang duogc thyuc thi, suon xudng tai chan nay
s¢ khoi dong chu ky ghi hodc phat tuy thudéc vao mirc dién &p tai chan P/R . Mot
xung tiép theosau trudc khi dén vi tri két thuc théng diép trong khi phat hodc xay ra
tran s& 1am cho thiétbi tam dung. B dém dia chi khong reset va mdt xung CE tiép
theo khac s& 1am thiét bitiép tuc hoat dong tir vi tri d dimg

PD (stop/reset)

Trong ché d6 nat nhan, PD hoat dong nhu mot tin hi€u stop/reset tdc dong tai
suonlén. Trong khi dang thuc thi chu ky phat hodac ghi va xay ra suon 1én tai PD,

chu ky hi€nhanh sé chdm dat va con tré dia chi reset vé dia chi 0 1a vi tri bat dau
cua bo nh6EOM (RUN)

Trong ché d6 ntt nhan, EOM la tin hiéu bao hoat dong tich cuc muc cao, nd
c¢6 thédugc dung dé diéu khién LED hodc mdt thiét bi bén ngoai khac. Chan nay ¢
muc cao khighi cling nhu khi phat

Qua trinh thu trong ché do nat nhan

1. Chan PD xubng thap, luén phai c6 mét dién tro kéo xudng

2. Chan P/R xubng thap

3. Qua trinh thu bat dau khi xuat hién suon xuéng tai chan CE, chan EOM 1én
mirc cao béo cho biét thiét bi dang hoat dong

4. Qua trinh thu tam dung khi xudt hién suon xuéng tai CE, luc nay EOM tré
vé mirc thép, con tro dia chi ndi khong bi x6a nhung mot ddu EOM duoc ghi vao
bod nhé tai diém cudi cua thong di€p. Co thé dwa chan P/R 1én murc cao tai thoi
diém nay. Mot xung CE tiép theo s& khoi dong qua trinh phat tai dia chi 0.

5. Khi xay ra suon am, chu ky thu khéi dong tai dia chi ké tiép sau khi dat diu
EOM trudc do. Ngd ra EOM tr¢ 1én mic cao

Luu ¥ : Néu chan ché d6 M1 ciing & mirc cao thi diém EOM vira dugc ghi
trudc do s& bi xda va qua trinh thu bat dau tai dja chi d6

6. Khi chim dut qua trinh ghi, suon 4am CE cudi ciing s& két thic chu ky ghi
cudi cung dé lai mot ddu EOM tai cubi théng diép. Ciing c6 thé cham dat qua trinh
ghi bang mic cao tai PD va cling sé dé lai dau EOM

Qua trinh phat trong ché d6 nat nhan
1. Ha PD xudng muc thap
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2. Pua chan P/R 1én muc cao

3. Qua trinh phat bat dau khi xay ra swon am tai CE. Ngd ra EOM 1én mtc
cao bao thiét b dang hoat dong

4. Néu xuat hién suon xudng tai CE hodc gip mot ddu EOM trong khi dang
hoat dong, thiét bi s& tam dung, con tré dia chi ndi khong bi x6a va EOM tré vé
murc thap, trong luc ndy c6 thé thay d6i P/R . Chu ky thu ké tiép s& khong reset con
tré dia chi va s& bat dau khi chu ky phat két thuc

5. Néu lai xuét hién suon 4m tai CE, chu ky phat khéi dong tir noi tam dung
va EOM [én mtrc cao bao dang hoat dong

6. Qua trinh phat tiép tuc nhu trong budc 4 va 5 cho dén khi xay ra tran hodc
suon Ién tai PD

7. Khi xuét hién tran, mirc thép CE s€ reset con tro dia chi va khéi dong chu
ky phat tir vi tri ban dau. Sau mot xung PD thiét bi s& reset vé dia chi 0.

Luu y : Ché d6 ntit nhan co thé két hop v6i cac ché dd M0, M1 va M3
Bai tap 1:
Lap rap mach khuéch dai cong sudt ddy kéo ghép ra dung tu

R3 +7

1kH=
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1. Chuan bi dung cu, thiét bi vat liéu

a. Dung cu thiét bi

Dung cu Thiét bi
Bo cim Pong hod
Panh kep VOM
Kim uén May hién
Kéo song
b. Linh kién
: Tén linh kién S6
TT lwgng
C828 01
D468 01
B562 01
4 VR 100K 01
C 1uF 01
( C 100uF 01
! C 1000uF 01
¢ R 2,2K; 1,2K; 1+1+1
6,8K; 10K +1+1
¢ Loa 10W 8Q 01
D4007 02
0
2. Trinh tu thuc hién
Cac buéc cong Noi dung Yéu cau ky thuét
viéc
Budce 1: - Kiém tra chét luong - Xac dinh ding
- Chuén bj céc va xac dinh cuc tinh chan linh kién
linh kién da chon - Po su lién két cua - Chan linh kién

- Kiém tra board

cam

- Xac dinh vi tri

dat linh kién trén board

board cam

- Xac dinh vi tri dat

linh kién, cac duong day
noi, dudng cap ngudén

khéng dugc udn sat vao
chan tranh dé bi dut ngam
bén trong va khong duogc
vudng goc, vudng goc qua
s& bi gay.
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- Ubn chan linh kién
cho phu hop véi vi tri cdm
trén board

- Vi tri dat linh kién
phai thuan lgi cho qua
trinh can chinh mach

Buoc 2:
- Lap rap linh kién
trén board

Lap theo trinh tu

- Lap cac transistor
Ql,Q2, Q3

- Lap triét 4p VR truc
diéu chinh & vi tri d& diéu
chinh

- Lap cac linh kién phu
trg C1, C2,R, D

- Cam day lién két
mach

- Cam day cp ngudn

- Noi loa

- Méi linh kién mét
chau cam

- Céc linh kién cim
ding vi tri da xac dinh,
tiép xtc tét, tao dang dep

- Cac day nbi khong
chdng chéo nhau

Budc 3:
- Kiém tra mach
dién

- Kiém tra lai mach tur so do lap rap sang so do

nguyén 1y va nguoc lai

- Po kiém tra an toan, kiém tra nguon cap

Budc 4:
- Cap ngudn do
thong s6 mach dién

- Cap ngudn 12V cho mach dién khi di an toan:

Céc transistor cong suat khong bi nong, can nhidu dau
vao phai co tiéng dap & loa 1a mach da hoat dong.
- Dung ddng hd VOM dé thang do dién ap DC do

tai cac diém:
+ UBEQI = 0,6V
+ UCEQI = 0,6V

+ UBEQ2 = UBEQ3 =0,5V
+ UA=12UCC =6V
- Cép tin hiéu & dau dia CD vao mach véi cuong do
nho (100mV) ¢ loa phai c6 tin hi€u 16n hon nghe 16 101,
tiéng trong trung thuc la mach da hoat dong tdt
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- Dung may hién song do dang song tai cac diém:

+ Do tin hiéu vao

‘ ‘ X=  I/DIV |CH1= DIV
CH2= DIV

+ Tai CQI.
\ ‘ X=  IDIV |CH1= /DIv
CH2= DIV

+ Tai EQ2.
‘ ‘ X = /DIV  |CH1= DIV
CH2= DIV

Budc 5: Chu y

- Mudn dam bao cho transistor khi dung khong
duoc vuot qua gidi han
+ Dong Iem.
+ Dién ap UCEm.
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+ Cong suét tiéu tan cho phép 16n nhét

- Néu chon dung UBQI thi Q2, Q3 ciing dugc phan

cuc dung ché do AB va chon diém gitra UA = 1/2UCC.
Bién trd VR diéu chinh diém giita UA.

3. Sai hong thuong gip

Hién twgng sai
hong

Nguyén nhan

Khic phuc

Mach bi tu kich:
Khi chua c6 tin hiéu dau
vao thi d3 co tiéng ra ¢
dau ra

Do cac nhicéu ky
sinh tan s6 cao tac dong
vao

Lap them céc tu hdi
tiép Am tan sd cao tai cuc
CB cua transistor khuéch
dai hoac lép cac mach
thoat tan s cao

Tin hi€u bi xén ca

Do tin hi€u vao qua

Giam tin hiéu dau

hai bién 16n lam cho Q1 roi vao vao
trang thai bao hoa
Tin hiéu xén bién Chon diém cong tac Dinh thién lai cho
trén hodc bién dudi cua QI khong ding Ql.

Bai tap 3:

Lap rap mach khuéch dai cong suat day kéo ghép ra tryc tiép
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1kHz

%]
]

21l

1. Chuan bi dung cu, thiét bi vat liéu

a. Dung cu thiét bi

Dung cu Thiét bi
Bo cim Pong ho
Panh kep VOM
Kim ubn May hién
Kéo song

b. Linh kién

N Tén linh kién S
TT 6
luong
] B633 0
1
y D468 0
2
k B562 0
2
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4 D613 0
1
VR 100K 0
1
h VR 50K
{ C IuF 0
1
g C 104 0
1
¢ C 1000uF 0
1
¢ R 10K; 4,7K; 330; 1K; 56K;
100
] Loa 10W 8Q 0
0 1
] D4007 0
1 4

2. Trinh tu thuc hién

Cac budc cong Noi dung Yéu cau ky thuit
viée
Budce 1: - Kiém tra chét lugng - Xac dinh ding chan
- Chuén bi céc va xac dinh cyc tinh linh kién
linh kién da chon - Po su lién két cua - Chéan linh kién

- Kiém tra board
cidm

- Xac dinh vi tri
dat linh kién trén board

board cim

- Xac dinh vi tri dat
linh kién, cac duong day
ndi, dudng cip nguon

- Uén chan linh kién
cho phu hop véi vi tri cdm
trén board

khéng dugc udn sat vao
chan tranh dé bi dut ngam
bén trong va khong dugc
vudng goc, vudng goc qua
s& bi gdy.

- Vi tri dat linh kién
phai thuan loi cho qua trinh
can chinh mach

Budc 2:

- Lap rap linh kién

Lap theo trinh tu

- Lap lan lugt cac

- Moi linh kién mot
chau cam
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trén board

transistor Q6, Q3, Q2, Q3, - Céc linh kién cdm

Q1, Q24 dung vi tri da xac dinh, tiép
- Lép triét ap VR truc | xuc tdt, tao dang dep

diéu chinh & vi tri d& diéu _ Cac day néi khong

chinh chdng chéo nhau

- Lap cac linh kién
phutro C1,C2,R,D

- Cam day lién két
mach

- Cam day cp ngudn

- Noi loa

Budc 3:

- Kiém tra mach
dién

- Kiém tra lai mach tir so d0 lap rap sang so dd
nguyén ly va nguoc lai

- bo kiém tra an toan, kiém tra nguon cap

Budc 4:
- Cép ngudn do
thong sb mach dién

- Cap ngudn 12V cho mach dién khi d3 an toan:
Céc transistor cong suat khong bi nong, can nhiéu dau
vao phai c6 tiéng dép ¢ loa 1a mach da hoat dong.
- Dung ddng hd VOM dé thang do dién ap DC do
tai cac diém:
+ UBEQ1 = 0,6V
+ UBEQ4 = 0,6V
+ UBEQ2 = UBEQ5 =0,5V
+ UBEQ3 = UBEQ6 = 0,5V
+ UA =0V
- Cép tin hiéu & dau dia CD vao mach véi cuong do
nho (100mV) ¢ loa phai c6 tin hi€u 16n hon nghe 16 101,
tiéng trong trung thuc 1a mach da hoat dong tot
- Dung may hién song do dang song tai cac diém:

+ Do tin hi€u vao
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‘ | x=  /ov [cwi= DIV
CH2= DIV
+ Tai CQI.
‘ ‘ X=  /DIV |CH1= /DIV
CH2= DIV
+ Tai CQ2.
‘ | x=  /ow [em= DIV
CHz2 = DIV
+ Tai EQ6
‘ ‘ X= /DN |CH1= /DIV
CH2= DIV
Buéce 5: Chuy - Mudn dam bao cho transistor khi dung khong
duoc vuot qua gidi han
+ Dong Iem.
+ Dién ap UCEm.
+ Cong sudt tiéu tan cho phép 16n nhat
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3. Sai hong thuong gap

Hién twgng sai Nguyén nhan Khic phuc
hong
Mach b1 u khi chua - Do tu loc nguén - Loc lai nguén

co tin hi€u & dau vao thi
da co tiéng u ¢ dau ra

khong tbt

- Do 1 trong 2
transistor cong suat lam
viéc bi nong

- Kiém tra lai
transistor cong suat

Tin hi€u b1 xén ca

Do tin hi¢u vao qua

Giam tin hiéu dau

hai bién lon vao
Tin hi€u xén bién Chon diém cong tac Pinh thién lai cho
trén hodc bién dudi cua Q1 khong ding Ql.
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